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PREFACE. 



The pivfaee should be a key to the iuttiitiou ot* the bttok. The intention of thia 
book is to expose from the solid ground of nutnre anatomy and physiology of the 
iirUrifH and "JitoscHltition circlets" of the gastro-intestinal tract for the utility of 
uiedlpine and surgery. 

This book will present new anatnmie and physiologic applications in the land- 
mitrks of the ^astro-intesUnal arteries. 

The progreaaive advancement and blooming of iutestinal svirgery demands 
pntetieal tniiding landmarks. 

A landmark is a point for consideration — anatomic, physiologic, pathologic. 

Aa significant original and practical vascular landmarks and the "Inosculation 
circle" in the tractus intestinalis I preacnt (1) the "ConceiUric Gastric circles," 
(2), "Ileocolic Circle;" (3), " ErUero-colic circle;" (4). " Qastro-enterolic Cir- 
cle;" (5), "Pancreatic Circle;" (6), "Ileocolic Arckex." 

I have introduced the tenns^cjiinnl artery and Ileal Artery as rational nomen- 
clature to designate detinitc ttegments of the proximal mesenteric artery. 

The tenus, "Cicoic of the Oastrir. Artery" and "Circle of the Pancreatic-duo- 
di'tial artery" and " Pattcrcatico-colic artery" I propose for professional conwid- 
emtion. 

Friederich Tiedeman (1781.1861). Professor of Anatomy in lli'ldelberff 
founded Angieology. He worked 17 years on the arteries. His labors sufficed for 
the surgery of his day in Heidelberg, (1822), while his illustrations are copied in 
almost all standard AnHtomic text books of today. 

Today surgery demands a definite exposition of the arteries of the Iraetu.s iu- 
testinalis to meet its advanced re<iuirement3. specially of resection, as the chief 
matters to manage in intestinal resection is the blood supply. 

In this monograph, from the solid ground of nature we have illustrated the dis- 
set-ted. exposed arteries— and alw) directed attention to important vascular land- 
marks, especially the "inosculation circles"— points for consideration— in aunt- . 
oniy, physiology and pathologj', 

The study of anatomy is for utilization in the unlimited field nf ph,vsiolog>' and 
also for a guide in the limited fading field of surgery. 

Practical anatomy is a matter of averages. 

The cmx, tlie rock and base of the circulation is what I term the "inosculation 
circle," which is markedly influenced by therapy. 

,An "inosculation circle" consists analtimicnily of a vascular arc. a peripheral 
viscits witji automatic, specialized peripheral ganglia, the gtii^ulation of which in- 
itates and sustains ecmmon visceral function (sensation, absorption, secretion, 
peristidsisl and special function if it be the " ntero-ovarian circle" (ovulation, 
menstruation, gestation). , 

Since a physician's duty is practically limited to the field of pathologic physi- 
Jlogy, the rock and base of medical practice rests on physiology. Vast poteatiaU 
ities lie in the practical control of physiologic functipn. 

Physioln}^ in general and to a special degree surgery utilizes anatomy — physi - 
olopj- and surgery are the precursors of anatomy. Physiology dominates anatomy. 
Function precedes structure, f especially evident in embryology). Form is b-ss 
permanent than function. The most hopeful therapeutic field lies in utilization of 
the blood volume in the "ino'iculation circle" precisely as physicians have success- 
fully practieed on the "ntero-ovarian circle." The object of the "inosculation 
circle" is to engorge its peripheral viscns nnd to transport blood volume from one 



viscus to another. The ' * inosculation circle ' ' possesses automatic, specialized peri- 
pheral ganjirlia (Anerbach's, Billroth-Meissner's, or j^jenitai ganglia— in short 
automatic ganglia) the stimulation of which dilates its vessels with consfe- 
quent maximum engorgement of the peripheral viscus and resulting in maximlim 
visceral elimination. The following views are advocated in the book, viz. : 

Blood cures disease. 

A cell lives in water. 

A cell functionates in a fluid medium. 

The apparatus for executing visceral hyperaemia is the ''inosculation circle." 

The object of the ** inosculation circle" is to engorge, to congest its peripheral 
viscus and to transport blood volume from one viscus to another. 

The means of functionating the * * inosculation circle ' * is by stimulating its auto- 
matic specialized peripheral jran^lia (Auerbaeh's, Billroth-Meissner's, genital, 
etc., etc.), which dilates its vessels resulting in maximum visceral hyperaemia and 
maximum visceral elimination. 

A maximum blood volume occupying an ** inosculating circle" excites the com- 
mon function of viscera (sensation, absorption, secretion, peristalsis). 

The chief rational therapeutics for the ** inosculation circle" is VISCERAL 
DRAINAGE (i. e. the administering of ample fluids at regular intervals), which 
produces maximum visceral hyperaemia and maximum visceral elimination. 

The arteries of the gastro-intestinal tract are solidly and compactly anasto- 
mosed and hence masses of food or faeces (points of local irritation) may entice 
blood from the general intestinal circulation to any local intestinal segment for 
special localized function, (sensation, secretion, absorption, peristalsis). 

In this little book travels my half dozen family of eponyomic children. 

Labor's hand has paid their fare for an endless journey. 

In research work, we know not in what it will end. We begin with one or sev- 
eral preconceived ideas, and flounder in the facts whence revelations come. 

Research is not merely to know the truth, but to discover something that will 
benefit some man or animal. 

The birth and development of a new idea is like the birth and development 
of a child. It is like the rising of a sun. 

One of the chiefly desired objects of this book is to present the unlimited utility 
of the ^inosculation circle" in the cure and prophylaxis of disease. 

The rushing current of blood to congested, diseased parts, to infected diseased 
areas is sufficient evidence that blood cures disease and the ability of the physician 
to control blood volume in the ** inosculation circle" enables him to imitate nature. 

For significant purposes I shall classify this monograph in three chapters to 
correspond with the three great intestinal arteries, viz., coeliac artery, proximal 
miesenteric artery and distal mesenteric artery, the remainder will be designated as 
sections. 

I am aware that numerous repetitions occur in the monograph for the reason 
that each section and chapter were completed independently and separately and 
fragments of the same were published in the following medical journals, Milwaukee 
Medical Journal, Medical Fortnightly, American Journal of Dermatology, Physi- 
cian and Surgeon, American Medical Compend, Medical Standard. The illustra- 
tions were produced by the well known artist, Dr. Zan D. Klopper, from my per- 
sonal dissections and directions. Neither time nor expense were spared in execnt^ 
ing them from the solid ground of nature. 

Dr. Thomas G. Atkinson, editor of the Medical Standard and favorably known 
as an able editorial writer contributed an introduction. 

Byron Bobikbon. 

Maw VM)><, ('hicay:n. Illinois. 



SECTION I. 



IHTKODDCTIOH. 



Thomas G. Atkinson, M. D. 

Presumably to every tbinhing:. itnagiiiative man there come supremfi mo- 
meots and special agenciee of illumination upon the various problems of life 
with which he is engaged. Such a revelation came to me upon the subject of 
the human body through my study of the physiologic process of metabolism, 
and set it in a light which, for me, has never since ceased to illumiue it. There- 
tofi.re. nii(l.'r Th.> IV.niiHlisi.i ..f aiiiil..my iwhns!' tuoiiu-iitmis imix.rlMric.-. withal. 
I have not the least intention of belittling) the living body had appeared to me 
aa a sort of Bct-piece, much the same as the cadaver 1 was dissecting, except that 
in the cadaver the machinery had stopped, filled as to its vessels with a given 
quantity of blood, much as the cadaver was injected with fluid, which was kept 
io motion by an automatic pump, and wired with an intricate scheme of nerve 
trunks and exchanges. 

With the study of physiology, of which metabolism happened to be the first 
phase I took up, the matter took on a different aspect, which colored the whole 
enbject. It became apparent that the body, instead of being a static structure, is 
rather in the nature of a visible dj-namic process— a short circuit arc, so to 
epeak, between two poles, whose higher and lower potentials consist respectively 
of the anabolic and katabolic influences of its environment, whose structural 
form represents simply the plastic moulding of the medium into lines of leaat 
resistance, and whose coefficient of \itality might be expressed by the net 
potential divided by the resistance. 

It is as though a man, viewing p tree between himself and the light, should 
suddenly have revealed to him the myriad interlacery of filament and vein, 
and in the flush of the disclosure should exclaim: "These arc the hidden 
sources of the tree's life and growth." Such a conclusion— the first impres- 
sion of anatomy— we know, in the light of physiology, to be wrong. The sun- 
light, by which the structural network is revealed, its warmth, its actinic energy; 
the air, ita motion, its gaseous pressure, its moisture ; these are the true sources 
of the vitality and development of the tree. The atructural forms which 
enthral the beholder are the ultimate reaction of the cells to the kinetic dynamiam 
which constitutes the tree; they are the paths blazed by this dynamism be- 
tween its two poles. 

In the light of this simple and unifying conception one or two transcendent 
principles stand out very clearly, and serve as touchst«nes for all of our 
theories and practices concerning anatomy and physiology, both normal and 
pathologic. 

Finit. it is clear that function, i. e. the flow of vital energy between the 
two potentials, is one, indivisible, supreme. The complex pnup of phenomena 
which we call, in the plural number, functions, are int^ral ramifications of 
the one indivisible process, called forth by the necessity of establishing a 
path of least resistance between the anabolic and katabolic poles, both of which 
are complex And it is the normal operation of this function, i e., if« proper 
ramification into minor functions so as to bring about and maintain a path 




APFEHDICULAR ARTERY. 

Fig. 1. The right colon, coecum, ileum and appendix is distended with air and dried. 
Donal Tiew. I., ileo-colic arteiy. II., arteria ileocaecalis dorgalis. III., arteiia ileo-caocalia 
ventralis. A, appendix. C, coecum (symmetrical). B. ileum (coecum symmetrical). 

1, arteria appendiculaiia (main artery) from arteria ileo-coecalia dorsalis. S, arteria 
appendicnlaiiB from arteria ileocoecalis rentralis. 3, arteria appendiculaiia from arteria 
ileo-coecalia doisalis. The subject had three arteries attending the appendix. The three 
appeadtcnlar arteries divide into numerous branches. The length of the appendix was aome 
over fire inches in length. See section II., page 13, 

Deo-colic arches, S. There is considerable difference in the appearance of the blood inpplr 
to the apecimen as regards the distended or contracted state of the organs. Appendix located 
parallel to distal ileum. 

of least resUtaiice, that coiislituUvi health and life, its compromise which con- 
stitntes disease and death. 

In common lanpuage, function detei-mincs stnicture. and function is the 
kinetic adaptation of the pai-tii to the ends of the whole. In human ecotnony, 
the functions of circulation, respiration, and cerebration, elimination, etc.. by 
which the man as h whole eon-esponds, positively and negatively, with his 
environment, fashion the vascular, respiratory, nervous, and enranctorj' systems, 
which in turn shape the minute anatomical arrangements which we call strueture. 

The second principle elucidated by physiology is an inverse perspective of 
the first. Structural forms and arrangements, heinjr the plastic adjustment of 
matter into lines of least resistance— the paths blazed by the dynamism of 
fiinetion^constitute a scheme of which plenary function is the key. And any 
demonstration of annlomy, ci^>ss or minute, which falls short of this significa- 
tion, is incomplete, either fnmi insuttieicncy of the data (U- from lack of illumina- 
tive insight to discern Iheir import. 

' In the ca.<«c of those Huntniuii' stnicturcs whos<> mode of functioning is as 
yet ohsciiri'. it is of course iinpiwsible to cstabli.sli any ivlationsliip between the 
ttructnral scheme and the functional ma.xiiiiuni. That i.s a task for the anatoni3' 
of the future, lint in those [)liysiolofric systi-nis which meditate directly, and 
by wcll-recOKiiizi'd mccliiinism. b.'lween the anabolic and katabolic poles— e. g. 
the vcKseis which carry rK\y;.ri'n and nnurishim'nt to and from the tissues, and the 
neumnes- which liear currents to and fmrn tiie conscious centers— this orienta- 



tiou of aiiatfimio stnielure by the touehstoiie of fiuictioual eitpacity cau and 
ought to be demonstrated to the last degree of satisfaction. 

A third and highly utilitarian principle unfolding itself from this dynamic 
eoneeption is that which concerns the pathologic aspect of the matter. Since 
structure plays a wholly passive role in the normal process, it is clear that it 
cannot and does not, in the ordinary- coui-se of events, play any active part in 
the induction of deviations from the normal. Normal structure has in itself 
no power either to thwart, or beyond normal limits to resist, the plastic influence 
of function. Function works its own sweet will upon aorrnal structure, and 
the latter has no choice but to submit. Ileuee, in the ordinarj- course, all devia- 
tions from the normal originate with defective or perverted function. 

There are, of course, individual eajses. eispeeiatly in the domain of surgery, 
where a priTiiary distortion of structure (usually of gross structure) frustrates 
the proper working of a normal function. Sueh cAses are accidents, to which 
all physical processes are liable. Occasionally there are instances in the in- 
ternist's experienee where an inherited defect of structure (usually of minute 
structure) offers a similar hindrance to uonnal fiuiction. But such instances 
are rare. In the vast majority of cases— so large a proportion as to constitute 
the rule— structural changes are the responsive reaction of structure to func- 
tional defects or perversions, having their origin in either the anabolic or the 
katabolie relations between organism and environment. 

He is the most skillful and rational physician who can discern the course of 
tJiese pathologic processes, )ind apply the remedial influence, whether it be a drug 
or a suj^gestion. at a point nearest to their functioual origin and furthent from 
their structural effects. The signs of the time point strongly to a state of 
knowledge, not so far distant, when all disease shall be reconnoitred and re- 
pulsed at these functional outposts, and the sphere of medical influence be 
brought within that field which lies between nonual function and abnortmil 
structui-e— the field of pathologic physiologj". 

What has all this to do with the work of my friend, Byn>n Kobinai>n. upon 
the blood supply of the abdominal viscera! Directly, perhaps, vcr>' little; 
indirectly, everything in the world. Following out the general view hen- ex- 
pounded, a iiiHii's specific work must be n^ad in the light of the man himself 
and his overlaying motive. The man orientates and punctuates his work. 

Byron Robinson is an anatomist. Probably no one man has made more 
original or valuable contributions to anatomical knowledge. The number and 
thoroughness of his autopsira are known and admired of all men. Vet no man 
has so clearly reeognized or so consistently taught the functional significance of 
his findings. Especially in those regions where his spi-eial work lies, the intes- 
tinal, urinarj", and genital tracts, has he reduced physiology to elementary 
principles, established an indisputable link between these elementary functions 
and the higher functions of life, not only by his sound reasoning, but by the 
convincing logic of his pONt-mortem sealp«?l; deduced rational methods of treat- 
ment from these premises: and persistently raise<l his voice agalnsl the un- 
warranted violation of functional principles by irrational surgerj'. 

The more anatomy he explores and deinonstrati's, the more physiologj- he 
deduces and justifim. Every new structural dJscovory that he unearths he drags 
inexorably to the tribunal of physiology, to determine its functional value. 
Found wanting under this test, he distnista the thoroughness of hU data, and 
di^s for more anatomy, until his finding disclose a definite functional signi- 
ficance. 

His present work is dominated by this same far-seeing philosophy. Func- 
tionally the crux of circulation is anasta7nosis or inosculation. For the blood 
is the life. "Blood," bo Byron Robinson teaches in and out of season, "cures 
disease and prevents it." But only dynamic blood; only bloixl that oirculaten, 
11 



vehich in this sense means the closing of a circuit rather than the describing of 
a circle ; blood that makes a live contact between the extreme pedes of metabolism 
^between the agencies that upbuild and tear down the tissues. And the ana> 
tomic and physiologic crux of this dynamism, this circuit, this contact,— im- 
portant to the normal functions, vastly more important to the repair of path- 
ologic function, I repeat, is anastomosis or inosculation 

The significance of this truth was long ago recognized in req)ect of the 
cerebral circulation, and its structural vindication demonstrated in the Circle 
of Willis. Imbued with a sense of the general physiological importance of this, 
Byron Robinson several years ago set to work to elaborate a similar circuit in 
the pelvis, and gave to the world his classic demonstration of the ^'Utera-Ovarian 
Circle** which now bears his name. 

Working for the most part along the same line, not because he had fallen 
into a rut but because the underlying principle of anastamosis seemed to war- 
rant a universal working out, he has now succeeded in demonstrating a silimar 
classic form of anastamosis in the abdominal and pelvic blood supply. 

The first of these anastamotic circuits has for its cardinal poles the mesen- 
teric and the ileo-colic arteries, whence it may be eponymized as the ''Ileo- 
colic Circle.*' Its demonstration is of immense importance, not only in ex- 
plaining many hitherto obscure medical and surgical conditions of the ileo-colic 
region, but in furnishing invaluable data for the practical surgery of this region. 

Subsidiary to this circle are what may be fitly termed the ''Reo-C olio Arches/' 
the termination of the ielo-colic artery at the junction of the ileum and colon 
in short strong anastamoses of the dorsal and ventral branches of the artery, 
which Byron Robinson has demonstrated average about six in each individual 

A' similar system of anastamosis has been worked out by him between the 
gastric arteries and their tributary vessels, forming two distinct circles, one 
(the proximal) consisting of an inosculation of the gastric and hepatic arteries, 
lying along the lesser gastric curvature, while the other (the distal) having for 
its poles the gastro-epiploic and the hepatico-splenic arteries, lying along the 
greater curvature, and together forming what may be aptly termed the ^'Con- 
centric Oastric Circles.** The influence of this contribution to anatomy and 
physiology upon medicine and sui^ry can hardly be overestimated. 

Continuing along the great prima via, Byron Robinson has demonstrated 
a like anastamotic circuit between the arteries of the enteron and the co1(H1 
by the inosculation of the transverse and left colic arteries, irresistibly sug- 
gesting for itself the eponym of the ''Entero-Colic Circle,*' and more recently 
a similar connection between the aorta and jejunal arteries on the one hand and 
the pancreatic branches of the coeliax axis on the other, which may be appro- 
priately called the ''Pancreatic Circle," 

In addition to these ** inosculation circles'* of arterial anastomosis, Bynm 
Robinson has demonstrated in the lower bowel some still further ramifications of 
the blood supply, having an important bearing upon the physiology and surgery 
of the parts. These are short (but not too short for ligature) straight termina- 
tions of the mesenteric arteries in the enteron and colon, to which the eponym 
of the ** Straight Terminal Vessels of the Intestines" is very applicable. 

All of these anastamotic features are, so far as their demonstration is 
concerned, original with Byron Robinson, and all of highly practical vaue. 
They all unlock to the key of plenary functions, which orientates and gives 
them meaning. It is reasonable to predict that they will live as long as anatomy 
endures, and inasmuch as an eponym is ever the crystallization of all that the 
demonstration involves and implies, it is also likely that these contributions of 
Byron Robinson to anatomy and physiology will always bear the eponyms that 
have been aptly applied to them. 
Chicago, May 1908. 
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SECTION II. 

ABSTRACTS OP THE ESSENTIAL VIEWS CONTAINED 
THIS MONOGRAPH WITH SPECIAL REFERENCE 
TO THE 'INOSCULATION CIRCLE" 

AND ILLUSTRATIONS 

I. THE "CONCENTRIC GASTRIC CIRCLES. " 

There is a proxim&l and distal. 
(a). Proxintal "gastric circln" or gastrohepatic circle, the lesser of the 
two "coni^ntrie circles" is formed by the inosculation of the gastric and hepatic 
arteries, and a circle is completed by the arteria bepatica communis (common 
trunk of the hepatic and gastro epiploic arteries) . The circle is located along the 
leaser gastric curvature. The dimension of th^e proximal "gastric circle" may 
measure 10 inches in circumference. 

(b) Distal "gastric circle" or hepatosplenie circle, the greater of the two 
"concentric gastric circles" lying along the greater gastric curvature is formed 
by the inosculation of the gastro-epiloica (sinistra and dextra) and completed 
by the hepatic and splenic arterres. The dimension of the distal "gastric circle" 
may measure 2(1 inches in circumference. The location of the "concentric 
ga.stric circles" is adjacent to the greater and lesser gastric curvatures. 

Surgically the gastrium lies getween the two "eoneenlrie gastric circles" 
which serve as a surgical guide and in gastrectomy a ligature is required at the 
right and left end of the gaatrio and gastro-epiploie arteries. In gastro-enter- 
ostomy the "concentric gastric circles" should not be obstructed. The arrange- 
ment of the blood apparatus of the stomach resembles that of the enteron and 
the colon. It consists of (1). a trunk («eiiBc axi) ; (2), a branch or arch of 
the proximal or distal gastric arteries (arteria gaatrica and arteria gastro epip- 
loica) ; (3), "straight terminal vessel," (rami gastrici). 

The clinical signification of the "concentric gastric circles" is that they are 
the apparatus by which the gastric hyperaeraia or engorgmenl is produced. The 
means of functionating the "concentric ^astrie circles" is by stimulating their 
automatic specialized peripheral ganglia (Auerbach'a and Billroth's Kfeissner's) 
which dilates the caliber of the gastric and gastro-epiploie arteries composing 
them, whence the gastric wall becomes engorged, flooded with blood. The 
"concentric gastric circles" are typical irwsculation circles, the object of which 
IB to produce maximum hyperaemia, engorgement, of the peripheral viscua, 
(stomach) or to transport blood from one viscus (e. g, stomach) to another (e. g. 
enteron). AnatomicaUy the "concentric gastric circles" are a vascular land 
mark and a surgical guide. The function of the "concentric circles" is to 
engorge the stomach (their peripheral viscus). 

The utility of the eccentric gastric circles is Physiologic, to maintain a 
continuous maximum blood volume to the stomach with maximum collateral 
circulation for functional purposes (sensation, secretion, peristalsis, absorption) 
—not merely to nourish the stomacliic structures. 

n. THE "ILEOCOLIC CIRCLE." 

The "Ileocolic Circle" is formed by the bifurcation of the jejunal artery 




ARTESIA APPENDICULARIS. 

Fig. 8. The right colon, caecum, appendix, and ileum distended And dried. Doraal view. 
M, proximal mesenteric artery. I., xrteiia lleo-colica located between H and tlie division of 
the ileo-colic aTter;; 11., arteiia ileo-colica dorsalii; III., arteiia ileo-coecalis ventialia, C. 
coecnm (symmetiicsl). B, ileum. A, appendix. 

1, arteiia appendicularis (main vessel) from the arteria ileo-coecalii dorsalia; S, arteiia 
appendieulaiis (secondary vessels) from the atteria ileo-coecalia dorsalis. The appendix is 
attended by two arteries. The appendicular arteries divide into II branches. Appendix 
located parallel to distal ileum. 

Heo-celic arches, 4. Obaerve the bifurcation and re-a'taastomoaia of the arteria ileo- 
colica forming an arterial circle. The right distal "major meso-colic circle" ia present. See 
section II, page 13. 

JDto the ileoL'olic and ileal Hrterifs and completed by their distal inosculation. 
The "Ileocolic Circle" is located in the ileocolic angle and is a constant stmcture. 
It may be accompanied by mesenteric appertiires, from insufficient vascular 
nourishment, which may ser^'c for hernial strangulation. The "Ileocolic Circle" 
is frequently divided into apartments by arteries of varied dimensions which are 
destined to nourish the mesentery within the circle or are bifurcated loops, 
branches of the main cirele. 

The dimoisitni of the "Ileocolie Circle" exiatint: in the form of an oval 
measures frefjuently 2x(i inches. The dimen.sion of the "Ileocolic Circle" de- 
pends ehieriy on the location of the bifurcation of the jejunal artery which 
may bifun-nte proximal, on a level or distal to the origin of the distal mesenteric 
arterj. The "Ileoeolic Circle" may possess imposed on its periphery a series 
of minor vastmlar an-hcs. The "Ileocolic Circle" is a primordial vascular 
landmark destined to nourish the ileum and cecum (with the appendix as an 
ancient stimiacli). The '■Ileocolic (.'ircle" is associated and in relation with 
the rliiht psojus, distal ileum, cecum, risht colon, ureter, common iliac vessela 
and the treacherons, dant-erons appendix to which it primarily chiefly and di- 
rectly emits the vascular supply. It is directly iis.sociated with the "ileocolic 
arches." 

The clinical sifinilieauce of the "Ileocolic Cin-le" is that its right circum- 
ference (i. e. the ili-ocollc artery composed of ileocolic trunk and ramus iliaeus), 
is the main scjurce (in W ', of subjects) of origin of the arteria' appendicularis 
which alone will iiriiiiorlaliKe it. The ■■iieocolic circle" is a typical inosculation 



cirylc the ohji't-t of whii-h is to ^'titrorfrc ponpejst its peripheral viseiis (euteron Hiitl 
eolon) or to transport blood voliiiiie from one viseitK (enteron) to snother 
(colon). The ■■IleofoUc Circle" poKsesses aiitoiimtic specialized peripheral 
ganglia (Anerbach's and Billroth's Meissner's) which being stimulated dilates 
the caliber of the artery composing it. A natomieally it is h primordial vascular 
land mark and surgical guide. 

The utUily of the "Ileocolic Cirale" is I'hysiolngk i. e., to furnish a con- 
tinuous masunum blood volume to the distal ileum and cecum (alao append!:!) 
with maximum collateral circulation for functional objects (s^nsalion, absorp- 
tion, peristalsis, secretion).— not merely to nourish the structures it supplies. 

The chief function of the "ileocolic circle" is to engorge its Peripheral viscus 
(euteron and rifiht colon). 

m. "PANCEEATIC CISCLE" (Arcus Pancreaticus). 

I'atin-eatic Aiiaslonwlic Vmnilar .Ippujvi/rix,- 1 beiv introduce thi' ti-rin 
"pancreatic circle" which is compowd of the aorta aud jejunal artery us one 
segment and the combined anaHtomoses of arterial brMnches within the pan- 
creas, originating; from the coeliac axis (with itti 3 branches) and jejunal 
artery. 

The pancreatic arc solidly and compactly auaslomo-ses the coeliac axia (gas- 
trium) and jejunal arterj- (enteron). The numerous pancreatic arteries (from 
the coeliac and jejunal arteries) entering the pancreas at numerous points, are 
not only relatively but absolutely of remHrkable dimension as regards the mod- 
erate dimensions of the pancreas. 

The pancreas is located on the periphen,- of the "pancreatic circle," The 
principle arterj- of the pancreas is the pancreatico-duodeuul artery, however the 
pa ncreati co-duodenal artery is the "duodenal circle." 

The "Pancreatic circle." is inseparably (anatomic and physicologic) con- 
nected with the "duodenal circle," for the coeliac axis (stomach) and jejunal 
artery (enteron) is united, inosculated by the combination of Uie "duodenal 
circle" and the "Pancreatic circle"— which combination should be termed 
"(■iiatro-cnteroijic circle," or ("Arcus gastricus Intestinalis"). 

The Pancreatic circle possesses automatic specialized peripheral gunglia, 
'lAuerbach's and Billroth-Mcisaner's), the stimulation (by fluid and food) of 
which dilates, controls the caliber of the arteries composing it. 

The clinical signification of the "Pancreatic circle" is its intimate associa- 
tion with the pancreas and "duodenal circles." 

The utUily of the "Pancreatic circle" is its capacity for transporting blood 
volume for function from the coeliac axis (liver and gastrium) to the jejunal 
artery (enteron) and "ce versa. 

The object of the "Pancreatic circle" is to engorge its peripheral viscus (the 
pancreas). The fuxctionabion of the "Pancreatic Circle" is produceij by 
Htimulatiun of its automatic specialized peripheral ganglia (Auei:bach*s and 
Billroth-Meissner's) which dilates the vessels composing it. Whence the pan- 
creas liecames engorged with blood. .The "Pancreatic circle" presents not such 
a nmrked, distinct isolated vascular ring as other inosculation circles. 

IV. THE "ILEOCOUCAECHES." 

The "Ileocolic Arches." averaginfj' .six in number for each individual, are 
formed by the combined aiiHsloraosis of the dorsal and venlral ileocoecal arteries, 
Anntomically tlie "ileocolic arches" is a primordial vascular land mark of the 
cecum Und atrophying appendix). They serve for a surgical guide. The 
diameter of the anastomosing arteries are relatively large for the dimension of 
the arches. They are lurateit in the ileocolic angle and typically resemble the 
mesosigmiiid an-hes iir other arches located in the Hcxures uf the tractus intest- 
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ARTERIA APPENDICULARIS. 

Fig. S, Th« righl colon, coecun, appendix, and ileum distended and dried. Dorsal view. 
H, proximal meaentehc arteiy. 1., arteria ileo-colica located between H and the division of 
tbe ileo-caiic artery; II., arteria ileo-colica dorsalii; III., atteria ileo-coecalis ventralia, C. 
coecum (symmetrical). B, ileum. A, appendix. 

1, arteria appendicularis (main vessel) from the arteria ileo-coecalis dorsalis; 2, arteria 
appendicutarii (secondary vessels) front the arteria ileo-coecalis dorsalis. The appendix i< 
attended by two arteries. The appendicular arteries divide into 11 blanches. Appendix 
located parallel to distal ileum. 

lleo-colic arches, 4. Observe tbe bifurcation and le -anastomosis of the arteria ileo- 
colica forming an arterial circle. The right distal "major meso-colic circle" is present. See 
section II, page 13. 



into the ileocolic and ileal arteries and eonipleted by their ilialal inosculation. 
The "Ileocolic Circle" is located in the ileocolic angle and is a coDstant stmcture. 
It may be accompanied by mesenteric appertnreH. from insufficient vascular 
nourishment, which may serve for hernial strangulation. The "Ileocolic Circle" 
is frequently divided into apartmontx by arteries of varied dimensions which are 
dentined to nourish the mesentery within the circle or are bifurcated loopa, 
branches of the main circle. 

Till' dimriishn of the "Ileocolic Circle" existing in the fonn of an oval 
measures frequently 2x6 inches. The dimension of the "Ileocolic Circle" de- 
pends chieHy on the location of the bifurcation of the jejunal artery which 
may bifurcate proximal, on a level or dwtal to the origin of the distal mesenteric 
arteo'- Tlie "Ileocolic Circle" may possess imposed on its periphery a series 
of minor vascular arches. The "Ileocolic Circle" is a primordial vascular 
landmark destined to nourish the ileum and cecum (with the appendix as an 
anoienl slumuch). The "Ileocolic Circle" is associated and in relation with 
the right psoa«, tiistal ileum, cecum, rizht colon, ureter, common iliac vessels 
and the treacherous, dangerous appendix to which it primarily chiefly and di- 
rectly emits the vascular supply. It is directly associatwl with the "ileocolic 
arches, ' ' 

The climcal significance of the "Ileocolic Circle" is that iU right circum- 
ference (i. e. the ileocolic artery composed of ileocolic tnink and ramus iliacus). 
is the main si^uree (in i»fi% of subjects) of origin of the arteria appendicularis 
which alone will immortalize it. The "ilMK-olic circle" is a typical hiosculalion 



circle the objt-et of whieh is to engorge oongeiSl its peripheral visciLs (t'titt'i-im itiiil 
oolon} or to transport blood volume from one visoiis (enteron) to another 
(colon). The "Ileocolic Cirele" possesses automatic specialized peripheral 
ganglia (Anerbach's and Billroth "s Meissner's) whiuh beiiig stimulated dilates 
the caliber of the artery eompoaing it. Anatomically it is a primordial vascular 
land mark and surgical guide. 

The utility of the "Ileocolic Circle" is Physiologic i. e., to furnish a con- 
tinuous maximum bloud volume to the distal ileum and cecum (also appendix) 
with maximum collateral circulation for Functiuual objects (sensation, absorp- 
tion, peristalsis, secretion).— not merely to nourish the structures it supplies. 

The chief function of the "ileocolic circle" is to engorge its Peripheral viseus 
(enteron and right colon). 



"PANCREATIC CIRCLE" {Arcus Pancreaticus). 

iiiisloniolic Vuxciitiir App(irolus.— \ lu-if introduce the 



m. 

Paiureaiic . 
"pancreatic circle" which is composed of the aorta and jejunal artery as one 
segment and the combined anastomoses of arterial branches within the pan- 
creas, originating from the eoeliac axis (with its 3 branches) and jejunal 
artery. 

The pancreatic arc solidly and compactly anastomo.ses the eoeliac axis (gas- 
Iriuni) and jejunal artery (enteron). The numerons pancreatic arteries (from 
the eoeliac and jejunal arteries) entering the pancreas at numerous points, are 
not only relatively but absolutely of remarkable dimension as regards the mod- 
erate dimensions of the pancreas. 

The pancreas is located on the periphery of the "pancreatic circle." The 
principle artery of the pancreas is the pancrealico-duodenal artery, however the 
pancreatieo-duodenB4 artery is the "duodenal circle." 

The "Pancreatic circle," is inseparably (anatomic and physicologic) con- 
nected with the "duodenal circle," for the eoeliac axis (stomach) and jejunal 
artery (enteron) is united, inosculated by the combination of the "duodenal 
circle" and the "Pancreatic circle"— which combination should be termed 
"Uastro-enteronic circle," or ("Arcus gastricus Intestinalis"). 

The Pancreatic circle possesses automatic specialized peripheral ganglia, 
(Auerbach's and Billroth-Meissncr 's) , the stimulation (by fluid and fitod) of 
which dilates, controls the caliber of the arteries composing it. 

The cimical signification of the "Pancreatic circle" is its intimate associa- 
tion with the pancreas and "duodenal circles." 

The atiiity of the "Pancreatic circle" is its capacity for transporting blood 
volume for function from the eoeliac axis (liver and gastrium) to the jejunal 
artery (enteron) and vice versa. 

The object of the "Pancreatic circle" is to engorge its peripheral vLseus (the 
pancreas). The functionation of the "Pancreatic Circle" is produced by 
stimulation of its automatic specialized peripheral ganglia (Auerbach s and 
Billroth-Meiasner's) which dilates the vessels composing it. Whence the pan- 
creas becames engorged with blood. The "Pancreatic circle" presents not such 
a marked, distinct isolated vascular ring as other inosculation circles. 

IV. THE "ILEOCOLIC ARCHES. ' 

The "Ileocolic Arches." averaging .six in number for each individual, are 
formed by the combined anastomosis of the dorsal and ventral ileoc.oecal arteries. 
Anatomiciilly the "ileocolic arches" is a primordial vascular land mark of the 
cecum (and atrophying appendix). They serve for a surgical guide. The 
diameter of the anast(»mosing arteries are relatively large for the dimension of 
the arches. They are lucnletl in the ileocolic angle and typically resemble the 
mesosignioid nrchts or other arches located in the ficxur-'s of the tractus intest- 



hudm. At 4adi eolook fiexxtre (ilkoeolie. hefwde. apkait, wigmid)^ there maj 
oemr m aeemralalioii, a eoodemtioii of Taaeakr atdKi. Tke "Ileoeolie Ar- 
elics'' and are eoDstant stroetnra with t*— *y*rt I'^^'ftj^pi Tke "Deoedie 
Ardies'' terre as the Taaealar eooneeCkm ■nutmiwii b c iwcoi the cotnonie and 
eolie MTteriaL 

TIk* clinical signifaetkm of the "Il«oeolie Arehei** b indoded in their 
relatiOD with sorfieal proeednres on the eecmn and appendix. Thcj nuij be 
elamped or ligated without eompromising the "'Deoeolie Cirde.'' The "Deo- 
eolie arehes'" are eflKotiallj aaaociated with the appendieolar Uood wspplj^ 
•eeondarily and direetly originating one or more appendieolar arteries (in ^% 
of sabjeets). Praeticallj the "Deocolie arches^—thoo^ emneeled bj anasto- 
mosis with colic and ileal arteries—appear as marked, independent, iscdated 
stmetnreSy destined for the ceconL They are not, however, "end arteries or 
loops as the traetns intestinalis may be injected through the '^ileoeolie arehes." 

The "ileo-colic arches" are typical anastomatic ardes the objeet of which is 
to prciduee maximum ph^-siologic hyperaemia, engorgement in their peripheral 
viseoSy eoecnm, appendix, ileum) and to transport blood volume from one viscus 
to another. 

At present from evolntionary processes the '^ileocolic arches" are practically 
mesocolic arteries, specially localized and anastomosed. The ''ileocolic arches" 
possess automatic specialized peripheral ganglia (Auerbach*s and Billroih'a 
Bfeissuer's) stimulation of which dilates the caliber of the arteries composing it 

The utility of the ''ileocolic arches'* is physiologic i. e., to fumiah a 
persistent maximum blood volume to the cecum (and appendix) with maximnm 
collateral circulation for functional reasons (sensation, secretion, absorption, 
peristalsis) —not mainly to nourish the structures they supply. 

The function of the "ileocoile arches" is to engorge their peripheral viscus 
(ooecum, appendix, ileum). 

V. THE "ENTERO>COLIC CIRCLE/' 

The Entero colic arch, the Riolan-Haller Arch or arcus transversus colicus is 

formf'fl Uy the inoscrnlation of th«* arteria transvei*sa colica (Exarteria jejiuialis) 
with the arteria colica sinistra (Exarteria mesenterica distal.) 

The right origin of the **Enterocolic Circle" is the jejunal artery, the left 
origin is the distal mesenteric artery. The **enterocolic circle" joins directly 
the proximal and distal mesenteric arteries. 

The location of the **enterocolic circle" is in the transverse mesocolon. 

Its dimension may measure 15 to 20 inches in circumference. It depends on 
the condition of the colic arteries (origin and coalescence) and the presence or 
absence of an accessory transverse colic artery (e. g. Waldeyer's Artery). Ac- 
ccHHory or multiple arteries produces multiple arches which fortifies the in- 
tegrity and increases the peripheral circulation. 

The clinical signification of the **Enteroeolie circle" or mesocolic arch is 
its intimate relations to the transverse colon, as regards hyperaemia for diges- 
tion, self nourishment, embolus and surgical procedures. 

The **Entoro-colic circle" is a surgical guide. 

It is of extreme practical significance in surgical procedures on the colon 
that the **entoro-colic circle" or the Riolan-IIaller arch be not ligated or in- 
terrupted as it might jeopardize the colon to ulceration, gangrene. The Riolan- 
IIaller arch may possess surmounted on its circumference a series of minor 
arches, mesocolic arch or significant in peripheral circulation. Waldeyer's artery 
makes more solidly and compactly the circulation of the transverse colon, the 
magnitude of which endangers peripheral circulation in the entero-eolic circle. 
Multiple vascular arches insure ample peripheral circulation by abundant colla- 
teral anastomosis. 
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ARTERIA APPENDICDLARIS. 

Fig. 3. Specimen injected, distended, dried aod used as a model bjr the ailist, Zan D. 
fClopper. Dorsal view. I., acteria ileo-colica. II., arteria ileo-coecalis dorsal is. III., ar- 
teria ileo-coecalis veotcalis. A, appendix. C, caecum (atrophic type), B, ileum. 

1, artena appendiculaiis (chief vessel] from artetia iUo-coecalis dotsalis et ventralis. 
S, arteria appendicularis (aecandary vessel) from the arteria iteo<coecatis venlialis. The 
two appendicular arteries are inosculated joined by an arch simulating the blood apparatus 
to other mote vital aegments of the tractus intestinalis. 

The appendicular arteries distribute 12 blanches to the appendix. Appendix located 
retro-ilesc. 

Iteo-colic arches, 6, Contracted and distended specimens differ in the appeatance of 
the blood supply. Note the smuoaity of the vessels even with distention of viscera. The 
arteria ileo-coecalis dorsatis and arteria ileo-coecalis venlralis are solidly and compactly 
anastomosed. The right distal "major mesocohc circle" prcient. See section 11. page 



Duringr resection the transversp colon, the "straight terminal vessel" alone 
can be clamped or ligated. not the " entero-colic circle." Ligation or elampingof 
the "entero-colic circle" might jeopardize the transverse colon to ulceration 
gangrene. 

The functionation of the "entero-oollc circle" is produced by stimulating its 
automatic specialized peripheral ganglia (Auerbach's and BiUroth-Meissner's) 
which dilates its arteries enticing hyperaeraia engorgement for physiologic pur- 
poses (Sensation, absorption secretion peristalsis)— not merely tissue nourish- 
ment. 

The function of the "entero-eolic circle" is to engorge of its peripheral vis- 
CUB (the Iraofiverse colon). 

Anatomically, the " entero-colie circle" is a practical land mark for diag- 
nostic and localization purposes. 

The utility of the "entero colic circle" is as a typical inosculation circle, the 
object of which is to maintain maximum hyperaemia of its peripheral viscus 
(trans\'erse colon) for functional objects {sensation, secretion, absorption) and 
to transport blood volume from one viscus (enteron) to another (colon). 

The inosculation circle maintains maximum hyperaemta in its peripheral 
viscns with maximum collateral circulation. 
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Visceral drainage in the * * enterocolic circle" produces maxiiniira blood volume 
with maximum visceral elimination. 

VI. THE STRAIGHT TERMINAL VESSEL" OF THE INTESTINE. 



<i 



{Vas intestini terminale rectum,) 
Straight terminal vessels" of the intestine or vas intestini terminale rectum 
extend from the mesenteronic or mesocolic arch to the border of the Enteron 
or colon. 

The dimension of the ** Straight terminal vessel" may measure i/^ to 2 inches 
in the length. They are located between the blades of the mesentery, straight, 
extended parallel to each other, the enteron possessing perchance 6 to the inch 
and the colon numbering 4 to the inch. The ** straight terminal vessel" is a 
constant structure belonging to the entire gastro intestinal tract. It is modified 
by environments of the 3 gastro-intestinal segments, gastrium, enteron, colon. 

The ** Straight vessel," is of ample length to be clamped or ligated without 
compromising the mesenteronic or mesocolic arch, (particularly the **entero- 
colic circle" arch— Riolan-Haller arch), and thus avoids jeopardizing the in- 
testine to ulceration, gangrene. The ** straight terminal vessel" originates from 
the convexity of the mesenteric or mesocolic arch and terminates by bifurcating 
at the mesenteric border of the intestine— chiefly, one branch coursing to the 
dorsal intestinal wall and the other to the ventral. The ** Straight terminal 
vessel" is one of the most significant of vascular land marks of the intestinal 
tract and important of surgical guides. 

The ** straight terminal vessel" is of extreme practical importance, in in- 
testinal surgery especially in intestinal resection. In gunshot wounds where the 
bullet severs the '* straight vessel" at the intestinal border intestinal resection 
or appropriate, replicate suture is required to avoid intestinal ulceration or 
gangrene. The mesocolic ** straight terminal vessel" is of two kinds, viz: (a) 
the long straight terminal vessel" which supplies the colon and an appendix 
epiploicus; (b) the ** short straight, terminal vessel" which supplies the colon 
only. A mesocolic arch may lie in contact with the colon, on its internal or 
ventral surface, however, the '* straight terminal vessel" exists and blunt dissec- 
tion will expose with facility ample length (one to two inches) for clamping 
or ligating during intestinal resection. Among the chief factors of intestinal 
resection is the management of the blood supply, however the essential considera- 
tion is respect for the **straight terminal vessel" of the intestine. The clinical 
signification and utility of the '* straight terminal vessel of the intestine is 
evident as a surgical guide. The appendicular artery is a straij^ht terminal 
vessel of the ** ileocolic circle" or the ** ileocolic arches." 

The function of the ^'straight terminal vessel" is to maintain a difruse max- 
imum blood volume to local areas for Physiologic purposes (sensation, secretion, 
absorption, peristalsis). 

Vn. APPENDICULAR ARTERY. 

Arteria appendicularis — ramus appendicularis. 

It is the ** straight terminal ves.sel" of the **Ileoeolio eirele'- or the " ileocolic 
arches. ' ' 

Appendicular Artery. Origin : 

The arteria appendicularis primarily iuid in the majority of subjects oriiri- 
nates directly from the rijjrht circumference of the ileocolic circle (i. c.. from 
the ileocolic artery in 96'/^ of subjects). 

The appendicular artery secondarily and in the minority of subjects origi- 
nates directly from the ** ileocolic arches," (i. e., from the combined anastomosis 
of the dorsal and central ileocoeeal arteries in 959< of subjects). 
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The appendicalar artery arises primarily from the "ileocolic circle" (96%) 
and serondarily sud the "ileocolic arches" (95%). 

The ai'teria appeudieulai-is originates from the ramus eolioux (of the iUeo- 
colic artery) in 3% of siibjectB. 

The origin of the appendicular artery is from four sources, viz: 



I. Trunk of ileocolic artery ... 61 % 
ir. Ramus ileacua 46% 


Ileocolic artery 
Right circumference of 
Ileocolic circle 


96% 


III. Ramus ileocoecalis dorsal . . 70% 

IV. Ramus ileocoecalis ventral ... 25 % 


Ileocoecal artery 


96% 



V. Ramus colicus , 



3% 



Practically the appeiidienlar artery arises from 3 sources, viz: (1) "Ileocolic 
circle" (96-/^) (2) "Ileocolic arches" (96%) (3) Ramus colicus (3%). The 
dorsal iteotroecal artery (70*7() originates the appeodicular artery 3 times more 
frequent than the ventral ileocoecal artery (25%). 

.Sumhcr. The maximum number of appendicular arteries in 65 consecutive 
snibjeets was 5. The miuimum iiumher was 1. The average number was 2. 

In 65 subjects 337o possessed 1, 39% 2, 11%, 3, 3%, i, and 2%,5 appendi- 
cular arteries. 

Coarse. The appendicular artery in general courses from the right border 
of the "ileocolic circle" and "ileocolic arches" distalward and between the 
right mesocolic blades, dorsal to the distal ileum and terminates by conrsing 
between the blades of the mcsoappendix to end on the appendix. 

The course of the principle appendicular artery determines the form of the 
meso-appendix. The appendicular artery coursed in every subject to the free 
end of the appendix and dorsal to ileum. 

Dimensions. The length of the appendicular arteries vary from 2 to 7-inche^ 
the diameter is markedly limited frequently thread like. 

Practically the appeudicular artery is tlie "straight terminal vessel" of the 
"ileocolic circle" or the "ileocolic arches." 

Clinicatty the appendicular art«ry — a minimum artery— is significant as 
it nourishes the daugemus and treacherous, atrophic, appendix— dangerous be- 
cause perityphlitis kills and treacherous because the capricious course of perity- 
phlitis cannot be prognosed. 

The general aetiology of perityphlitis is trauma of the psoas musele pro- 
ducing perityphlitic peritoneal adhesions which by contraction comprtjmise the 
appendicular vessels (especially in the meso-appendix) and flex the iippendix 
checking drainage, ending in perforation. The main cause of perityphlitis is 
the compromising of the vessels in the meso appendix from mesopcrityphlitis 
due to psoas muscular trauma. Trauma of the right psoas muscle induces in- 
fection to pass through the (appeudicular, coecal or iliac} muscosa, through 
their muBcularis and through their serosa, producing perivisceral peritoneal 
adhesions (adjacent to coecnm and distal ileum.) in 70% of adult subjects, 
adjacent to the right psoas htusole. It is the meso-appendicular adhesions that 
produce the chief damage to the appendicular vessels by compromising their 
lumen diminishing blood volume to the appendix. Injections through the 
meso-appendix subsequent to meso-peri typhlitis demonstrated that the meso- 
appendicular vessels were markedly defective, compromised in lumen. 

(Trauma of the left psoas muscle produces 80% of mesosigmoiditis on the 
left). 

The appendicular artery arises from the "ileocolic circle," in 96% of sub- 




ARTERIA APPENDICULARIS. 

Fig. 4. The specimen waa injected, distended, dried mot employed u ■ model by the 
Aitlat, Zftn D. Klopper. Doiul view. 

A, appendix, letio-coecsl. B, ileum. C, coecum (nonsymmetrical). I., arteria ileo-colica. 
n., arteria ileo-coecslis dorsalis. III., aiteria ileo-coecalis ventralis. 

1, Arteria appendicularis (chief vessel) arises from the arteria ileo-calica (I.). 8, arteria 
app^idicularis (8, secondaiy vessel) arises from the arteria ileo-coecalis dorsalis (II). The 
three appendicular arteries emit IS branches. The main arteria appendienlaris arises from 
the right circumference of the "ileo-coUc circle" which is foimed by the bifurcation of the 
Jejunal artery into the ileo-colic and ileal arteries and their distal ansstomosis. See section 
n., page 13. 

The "ileo-colic arches," G. 

The "ileo-colic circle," the right drcumference of which originates the main appendicular 
artery. See section II., page 13. Distended specimens appear to distort the blood apparatus, 
apparatus. 

Appendix located retro-coecal. 

jecta, see fipires, (21), (22), (23), (25), (33), (36), (37), (38), (43), (44), 
(47;, (50;, (51), (54), (56), (58), (59), (62), (65). 

The appeodicular artery arises from the "ileocolic arches" in 95% of 
■nbjectB, Bee fipures, (24), (30), (33), (36), (37), (38), (39), (40), (43), (45), 
(47;, (50), (51), (54J, (56), (58), (62), (65). 

The appendicular artery arises from the ramus colicus (of the ileocolic 
artery) in 3% of subjects, see figures (26), (28), (42). 

Vin. JEJUNAL ARTEBY. 
(Arteria Jejunalis). 
I introduce the term jejunal nrtery as rational nomenclature and for the pur- 
pose of designating definitive aograeots of the proximal mesenteric arterj-. The 
ji'junal nrtt'iy oxt<'iiils from its origin in the iiiirlfi to tlic oris:iii <if llii' lli'ii i-iilli' 
artery. 

The "Jijinidl iirfin/" or trunk of the proximal iiu'senteric Jirtcrj- averages 
3 inches in length and 1/3 of an inch in diameter. Location. The jejunal 
artery extends from its orifiin on the ventral surface of the aorta, dorsal to the 



pancreas and on a level with the 1st lumbar vertebra to its bifurcation in the 
arteria colica and arteria ilei, in the region of the origin of the distal mesenteric 
arterie. The trunk of the proximal mesenteric artery is identical with the 
jejunal artery and the ileal artery begins at the origin of the ileocolic artery. 
Anatomically the jejunal artery is an important land mark from its relation 
with the duodenum and aorta. It passes perpendicularly over the ventral sur- 
face in a groove of the duodenum in such a mechanical arrangement that the 
jejunum permanently occupies the limited jejuno-aortic angle. 

The functionation of the jejunal artery is produced by stimulation of its 
automatic specialized peripheral ganglia (Auerbach*s and BiUroth-Meissner's) 
which dilate its peripheral vessels— engorging the 8 feet of jejunum with blood. 

The course of the jejunal artery is practically parallel and ventral to the 
aorta. It emerges between the pancreas ventrally and duodenum dorsally, 
passing distalward between mesenteric blades to its bifurcation into the ileo- 
colic and ileal arteries, forming the ** ileocolic circle." 

The clinical signification of the jejunal artery is of practical importance on 
account of the prevalence of splanchnoptosia. 

The transverse duodenum lies in the aorta-jejunal angle, the diminution of 
which, during splanchnoptosia compromises the duodenal lumen— producing 
gastro duode^nal dilalation. 

The jejunal arterj"- presents from its peculiar mechanical arrangement with 
the duodenum a most significant clinical feature from the fact that during the 
progress of splanchnoptosia, the jejunal artery clamps the transverse duodenum 
firmer and firmer, ending in gastro-duodenum dilatation. The jejunal artery 
must be inseparably, indelibly associated with compression of the transverse 
duodenimi, during the progress of splanchnoptosia and consequent gastro- 
duodenal dilatation. The utility of the jejunal artery is that it emits trans- 
versely some half dozen powerful branches (rami-jejunales) to supply the 8 
feet of jejunum tran porting sufiicient blood volume to maximize digestion and 
minimize jejunal disease (e. g., tuberculosis and typhoid ulceration). Ample 
blood is a prophylactic and cure for disease and on account of abundant blood 
in the jejunum limited disease attacks it. The jejunal artery is a diagnostic 
and surgical guide to the point of obstruction in gastro-duodenal dilatation. 

The jejunal artery emits the three colic arteries viz: (a) right colic, (b) 
transverse colic, (c) transverse colic accessory. 

IX. 'ILEAL ABTERT." 

(Arteria Dei). 

I introduce the term ileal artery as rational nomenclature and for the pur- 
pose of designating, accurate, definitive segments of the proximal mesenteric 
artery. 

The ''Ileal artery*' extends from the distal end of the jejunal artery or from 
the bifurcation of the jejunal artery to the distal inosculation with its opposite 
fellow, the ileocolic artery. The ileal artery forms the left circumference and 
the ileocolic artery forms the right circumference of the ** ileocolic circle." 

The mark of division between the jejunal artery and ileal artery is the 
emerging ileocolic artery. 

Anatomically the ileal artery serves as the trunk for th(^ emission of some 
15 branches (remi ilei) to supply some 14 feet of ileum. 

The functionation of the ileal artery is produced by the stimulation of the 
automatic, specialized, peripheral ganglia (Auerbach's and Billroth-Meissner's) 
which dilate its peripheral vessels engorging the 14 feet of ileum. 

The ileal artery courses distalward between the mesenteric blades to the 
ileocolic region, inosculating with the ileocolic artery. Its dimensions are con- 
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siderably less than the jejunal artery. It averages 4 inches in length and at 
its proximal end is 1/4 inch in diameter. 

Ciinically the ileal artery is of significant importance on account of the 
prevalence of tuberculosis and typhoid ulceration in the distal ileum, or on the 
periphery of the ileal artery. 

The ileal artery emits some 15 branches (rami-ilei) to nourish the 14 feet 
of ileum of such limited caliber (as compared with those of the jejunal artery) 
with consequent limited blood volume, especially at the distal ileum, that it is 
-subject to ulceration and perforation (in typhoid fever and tuberculosis). Blood 
cures and is a prophylactic against disease. Hence the jejunum with its 
maximum calibered arteries and consequent maximum blood volume is not only 
the chief digestive segment of the tractus intestinalis but is rarely subject to 
disease (ulceration, or perforation). 

The ileal artery is significant from the fact that it forms the left boundary 
of the * * ileocolic circle. ' ' The stimulation of the automatic specialized, periph- 
eral ganglia of which, (Auerbach's and Billroth-Meissner's) controls the 
caliber of the arteries composing the ** ileocolic circle^' and hence the blood 
volume of the ileum. 

X. ''DUODENAL CIRCLE.'* 

(Arcus Duodenalis). 

It is practically composed of the PancreaticO'duodenal Artery. (Arteria 
Pancreatico-duodenalis) . 

The pancreatico-duodenal artery consists of the proximal pancreatico-duod- 
enal artery (arising from the right gastro-epiploic) and the distal pancreatico- 
duodenal artery (arising from the jejunal artery) solidly inosculated. The 
inosculation of the proximal and distal pancreatico-duodenal artery is so per- 
fect solid and compact that no line of union, demarcation or anastomosis, can 
be located. Therefore I have named the proximal and distal pancreatico- 
duodenal arteries, the '" Pancreatico-duodenal artery^' as rational nomenclature 
and for the purpose of designating aoeurately a definitive segment of an artery, 
a distinct, indivisible arc or circle. 

The ** duodenal circle'' is composed of the following segments, aorta and 
jejunal artery, the hepatic, gastro-epiploic and Pancreatico-duodenal arteries. 
Its circumference is composed of segments of 5 arteries (see figure (65) — ). 
The dimensions of the Pancreatico-duodenal artery is some 5 inches in length 
and l/12th of an inch in diameter. 

The "duodenal circle'' is solid and compact and a distinct vascular ring, 
arising adjacent to the right origin of the gastro-epiploic artery and terminat- 
ing in the jejunal artery. The pancreatico duodenal artery frequently divides, 
bifurcates in its central segment forming an oval loop (surrounding the pan- 
creatic head) which I term the ^'Circle of the Pancreatico duodenal artery." 
The "duodenal circle '^ solidly and compactly unites, anastomoses the duodenum 
(the most important intestinal segment) with the ** pancreatic circle^' and the 
blood volume of both circles are governed by similar automatic specialized 
peripheral ganglia. 

The clinicid significance of the "duodenal circle'' is its intimate a.ssociation 
with the duodenum, pancreatic head and ductus choledoehus communis— all 
dignified orj^ans in physiology-. 

The utility of the "duodenal circle" is its capacity to transport blood 
volume for functional purposes (sensation, secretion, absorption, peristalsis) 
from the cocliac axis (stomach) to jejunal artery (enteron) or vice versa. 

The purpose of the "duodenal cirele'' an inosculation circle is to engorge 
to a maximum its peripheral viscus (duodenum and pancreas) and to transport 
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ARTERIA APPENDICULARIS. 

Fig. 6. Specimen injected, distended, dried and drawn as i 
Dorsal view. A, appendix. B. ileum. C, coecum (BTmmetiicat). 
proximal. I., arteria iteo-coecatis. II., arte Ha ileo-eoecslis dorsal is. 111., arteria ileo- 
coecalis ventialis. 1, Appendicular artery arises from the tight border of the iJeo-coUc 
circle (ot from a so-called mesenteric artery). The appendicular artery emits eight branches 
to the appendix. In its distributing branches it resembles that of the enleron or colon. No. 
S is the anastomosing brancb between appendix and coecum. The blood-supply is arranged 
differently during the distended state than during the contracted state. Ileo-colic circle 
enclosed I. and III. while the appendicular artery courses through the circle, lleo-colic 
arcbes, 3. Tbe distention of dried specimens distorts the natural positions of the blood 
vessels. See section II., page 13. Appendix lies retro-ileac. 

blood volume from one visciis (stomach, duodeniim pancreas, liver) to an other 
(enteron). 

The vtUity of the "diiodeiial circle" is Physiologic i. e.. to maintain a eon- 
tinnous, maximum blood volume to the duodenum and pancreas with maxi- 
mum collateral cireulation. Mnxiiiiiuu ItliHid value in an iiioscilalioii circle jiro- 
duces maximum enporprement of its peripheral viscus and consequent maxiraiim 
VLScernl elimination, 

XI. "OASTKO ENTERONIC CIBGLE." 
(Arcus {^thcus Intestinalis) . 

Composed of the "Duoednal Circle" and "Pancreatic Circle." The com- 
bination "Duodenal Circle" and " Piincreatie Circle" forniB the "(Jastri>- 
Enteronic Circle" (Areus gastricus intestinalia). 

The "duoiii'nal circle" and "pancreatic circle" both serve the same pur- 
pose, i. e., the union or anastomosis of the coeliac axis (gastriiun) with the 
jejunal artery (enteron). hence we propose the term. " gastro-enteronic eircle" 
or arc. The duodenum and pancreas, two of the most siginHcant abdominal vis- 
cera, arc located in the periphery ot the pastro-enteronie circle," which is 
governed by identical automatic specialized peripheral ganglia (Auerhaeh's 
and Biilroth-Meis.*iKT'si. hfUfe both circles serve Hie same object, viz.; that of 
floodini; the duodenum and pancreas with bhx>d for physiologic or funetiunat- 



ing purposes (sensation, secretion, absorption peristalsis). The duodenum and 
pancreas, both occupying dignified ph3r8iologic positions, during digestion, are 
necessarily organs requiring vast volumes of blood coursing rapidly through 
them— the utility of any organ being measured by the quantity of blood volume 
and rate of current. When food and fluid pass from the stomach into the 
duodenum the blood volume from the stomach, (** concentric gastric circles"), 
is transferred, directed toward the ** duodenal circle" and ** pancreatic circle," 
or in short toward the **gastro-enteronic circle" for the purpose of increasing 
the functions of the enteron and pancreas (sensation, secretion, absorption, 
peristalsis) . 

Inosculation circles (**gastro-enteronic circle*') serve the purpose of direct- 
ing the blood volume from one viscera to another for physiologic or functional 
purposes. 

Clinically the **gastro-enteronic circle" is intimately associated with the 
stomach and liver the duadonum and pancreas, physioligic organs of a high order. 

The utility of the **gastro-enteronic circle" is to connect solidly and com- 
pactly the gastrium (coeliac axis) with the enteron (jejunal artery) and to 
transport for physiologic purposes blood volume from the stomach to enteron 
and vice versa. 

Xn. PANCBEATICO-COLIC OMENTAL ABTEBT. 

We will select as the most appropriate term, Arteria Pancreatica colica 
omentalis. 

The arteria lienalis emits several arteries (1 to 4) which course always 
dorsal to the pancreas and pass over the distal pancreatic border to anastomose 
with the **Entero colic circle" rami omentales and to supply the colon. 

The arteria pancreatica colica et omentalis is a component part of the *^ pan- 
creatic circle" and supplies the transverse mescolon, transverse colon and 
omentum majus, aiding to anastomose solidly and compactly the arteries of the 
gastro-intestinal tract. 

As examples of the Arteria pancreatica colica omentalis we present figures, 
(55), (56), (57), (58), (59). 

Conclusions Begarding Inosculation Circles. 

Blood cures disease. 

Each cell lives and functionates in water. The apparatus of executing 
hyperaemia is the inosculating circle. 

An ** inosculation circle" consists anatomically of: (a) a vascular arc, (b), 
a peripheral viscus, (c), automatic specialized, peripheral ganglia. 

The object of the '* inosculation circle" is to engorge its peripheral viscus 
and transport blood from one viscus to another. 

The means of functionating the inosculating circle is by stimulation of its 
automatic specialized peripheral ganglia. 

Stimulation of the automatic specialized peripheral ganglia or any segment 
of the inosculating circle stimulated all the ganglia on the circle which dilates 
the caliber of all the vessel composing the circle— flooding the peripheral organ 
with blood. 

The inosculating circle is the apparatus by which localized hyperaemia is 
secured for local, specialized, increase of common visceral function (sensation, 
secretion, peristalsis, absorption), and if it be the genital vascular circle, the 
special function of ovulation, menstruation and gestation is added. 

The foetal ball, menstruation, ovulation, pubertas, copulation are the natural 
stimuli of the genital inosculating circle— **utero-ovarian circle.'' 

Food, fluid, faeces, exercise are the natural stimuli of the ** inosculation 
circles" of the tractus intestinalis (^'concentric gastric circles," '^ileocolic 
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circle," "ileocotie arches," "gastro enteronic circle," " Enerto-eolic circle"). 

Therapeutic atimuli may lie exercised with marked influence on the "inoscu- 
lating circle" of the intestinal and genital tracts. 

The solidity, compactness and freedom of anastomosis in every single vis- 
ceral system (e. g., genital tract, gastro-intestinal tract, pulmonary tract, 
urinary tract) induces stimulBtion of any locality, to invite and maintain local 
hyperaemia. 

The crux, the rock and base of circulation, is the anastomosis, or preferably 
the "inosculation circle." 

The "inosculation circle" serves the purpose of transporting blood volume 
from one viscus to another for functional purposes e, g,, food in the enteron, 
will entice blood from the stomach through the " gastro-enteronic circle." 

The utility of any \-iscii8 is measured by the quantity and rate of its 
blood current i. e., the caliber of the artery composing the inosculating circle, 
determines the capacity of visceral function (e. g. the "genital vascular circle," 
the "concentric gastric circle," the "ileocolic circle"). 

Gc-sttttion in uterus or oviduet (stimulating the automatic, specialized, peri- 
pheral ganglia) concentrates, localizes, persistent hyperaemia, in the genital 
tract. 

The automatic, specialized, peripheral ganglia on the " utero-ovarian circle" 
are genital ganglia, pelvic brain, etc., etc. 

The natural means of stimulating the automatic specialized genital peripheral 
ganglia on the "utero-ovarian circle" is by pubertas, ovulation, menstruation, 
gestation, heat, massage, electricity, tampon, pessary, etc. etc. 

It is by inducing a maximum normal volume of blood to flow through the 
atero-ovarian circle, the common visceral function (sensation, peristalsis, ab- 
sorption, secretion) is increased and by special visceral function (e. g. ovula- 
tion, menstruation, gestation, the flow of blood through the utero-ovarian artery 
is markedly increased— perchance trebled during gestation). 

Digestion of food or scybala in the gastro intestinal traet localizes, con- 
centrates hypenemia to increase localized common visceral function (sensation. 
secretion, persistalsis, absorption). 

The automatic specialized, peripheral ganglia on the "concentric gastric 
circles, "ileocolic circle," "duodenal circle" "Pancreatic circle," "Gastro- 
enteronie circle," " Entero-colic circle," the duplicate bilateral, "Major mes- 
colic circles," in short the arcus gastricus intestinalis, which is solidly and 
compactly anastomosed are Auerbach's and Bill roth- Meissner's. 

The means of stimulating the automatic, specialized, peripheral ganglia 
on the "gastrointestinal circles" is by ample fluid and fo»>d administered at 
regular intervals— also heat, electricity, massage, exercise, environments, etc., 
etc. 

Fresh air in the lungs, (especially cold) induces hyperaemia of the "pul- 
monary circle"— which not only acts as a prophylactic, against disease but 
cures disease, e. g., tuberculosis. 

The iiufomatie, specialized, peripheral ganglia on the "pidraonary circle" 
are the pulmonary ganglia. The means of stimulating the automatic specialized 
peripheral pulmonary ganglia are by fn-sh air. (especially cold Jind exercise). 

Ample fluids and diuretics induci-s local and general lij-peraemia of the 
traetua urinaris, increasing the ureteral function (sensation, secretion, ab- 
sorption, peristalsis), increases visceral elimination. 

Ample visceral drainage increases volume and power of the ureteral cur- 
rent as well as attenuates urinal salts (deposits), hence visceral drainage is not 
only a prophylactic against thi^ formation of ui ' -alciilus. but it cures it, 

floating, dtasotving transportiue it towarH 

Three times reoenl the ureter by 




ASTBBIA APPEHDICQLABIS. 

Fig. S. Specimen injected, distended, dried and employed as a model by Zbd D. KIop- 
peT. Dortal view. 

H, arteriA mesenterica proximal. I., arteri* ileo-coUca. II., arteria ileo-coecalia dorialii. 
ni., aiteria ileo-coecalia ventralia. A, appeodiz. B, ileum. C. coecum (atrophic type). 

1, Appendicular arteiy (chief veaael) aiiies from the right border of the 'ileo-colic cir- 
cle," i. e., the ileo-colic artery. 2, gecondaiy appendicular aiteiy ansee from (1) and ileo- 
colic circle (i. e., right border of ileo-colic circle). 3 and 4 (tertiary and quartenaiy ap- 
pendicular arteriea) arises from the arteiia ileo-coecalis dorsalis (II.). The 4 appendicular 
arteries etnit IS branches to the appendix. 

"Heo-colic circle" is formed by tbe bifurcation of the jejunal artery into the ileo-colic and 
ileal arteiies and completed by their distal anastomasis. 

"Ileo-colic archei" number S, formed by the combined anastomosis of the arteria ileo- 
coecalis dorsalis et ventialis. Distention of the specimen diitorted the arrangement of tbe 
blood apparatus. 

The appendicular artery averages 2 for each individual. 

The appendicular artery averages 3 either from the right border of the "ileo-colic circle" 
(i. e., the ileo-colic artery) or from the "ileo-colic arches" (i. e., the combined anastomosis 
of the dorsal and ventral ileo-coecal arteries. The old classification of the origin of the ap- 
pendicular artery is artificial and useless. 

The most practical method of finding the appendicular artery during removal of the ap- 
pendix is to incise the meso-appendix when the chief source of blood will be evident from 
its spouting and that vessel should be ligated. The ligation of two appendicular arteries 
should be calculated in every appendectomy. The distal rigbt "major mesocolic circle" is 
present. Appendix is located retro-ilesc. See section II., page 13. 

maxiiiniin Visceral di-ainngc— by administering ample fluids at ri'gnlar in- 
tervals— 4 quarts daily. 

A calculus in the ureter localizes ureteral hyperaemia, enables us to detect 
it from hyperaemia of tlie vesical ureteral orifice. 

VISCERAL DHAINAliK stimulates the automatic specialized, |H'ripl!"r;il 
ganglia of every "inosculation circle" by completely occupying the vasc-nlar 
tract with blood, distending it with fluid, so that maximum, normal, common 
function (sensation, absorption, peristalsis, secretion) may be capable of pro- 
ducinir nuiximiim normal visceral elimination. Fi>r a quarter of a cen'ury I 
have practiced what I term Visceral Draiitay, (with regulation of diet) on the 
foll<iwiiig plan of administerinn definite quantities of fluid (with urinary and 



gastro-intestinal stimulants) 6 times daily, e. g. before meals and between meals. 

The general directions for visceral drainage are: 

BEFORE MEALS place together on the tongue 1/4 white* tablet and 1/2 
brown* tablet and drink a glass full (8 ounces) of hot water. BETWEEN 
MEALS (that is at 10 A. M. and 3 P. M. and 9 P. M.) place on the tongue 1/4 
white tablet with 1/2 brown tablet and drink a glass (8 ounces) of fluid. 

The composition of the (white tablet) is sodium chloride, grains 12. 

Composition of the (brown tablet) is the following: 

Aloes Socatrine, 1/3 gr. 

Ext. Cascara Sagrada, 1/40 gr. 

Sodium bicarbonate, 1 gr. 

Potassium bicarbonate, 1/3 gr. 

Magnesium sulphate, 2 prs. • 



CHAPTER I. 

COELIAC AXIS. 
(Arteria Coeliaca). 

Synonyms,, Truncus coeliaciis. Coeliac axis. Coeliac artery (this name 
was introduced by Jean Riolan, French anatomist, 1580-1657, professor in 
Paris). Abdominal visceral artery. Tripus coeliacus. Tripus Hallerii (Al- 
bertus von Haller, Swiss Anatomist and Physiologist, 1708-1777). Arteria 
opisto gastrica (Francois Chaussier, French Anatomist, 1746-1828). Bin- 
geweide pulsader. 

Dissection, Expose the abdominal viscera by a crucial incision of the ab- 
dominal wall force the liver proximalward and the stomach distalward. Divide 
the omentum minus which connects the liver and lesser gastric curature and 
search for the coeliac axis between the pillars of the diaphragm. Complete 
exposure of the coeliac axis requires the removal of the plexus coeliacus or 
abdominal brain. 

Distribution. The branches of the coeliac artery supply the spleen, liver 
stomach, duodenum, pancreas, omentum majus. 

Origin. It arises as an unpaired artery from the ventral surface of the 
aorta between the diaphragmatic pillars. It emerges from the aorta at the 
most proximal point of the hiatus aorticus. 

Location, It is located in the hiatus aorticus, between the pillar of the 
diaphragm on a level with the xiith dorsal vertebra. It is situated proximal 
to the pancreas and adjacent to the lobus Spigelii. It emerges from the aorta 
immediately distal to the phrenic arteries and one-half inch proximal to the 
origin of the jejunal artery (or the proximal mesenteric artery). Its position 
is on the right side of the cardia, and on the left side of Spiegel 's lobe, dorsal to 
the amentu minus. 

Dimension, Its length is one-half inch and diameter one-third of an inch. 
It possesses the maximum diameter and the minimum length of any abdominal 
visceral branch. 

Course. Its course is directed ventralward at a right angle to the aorta. 
Its three main branches pass between the blades of the omentum minus. It 
course to the right of the cardia, to the left of Spiegel 's lobe, and over the proxi- 
mal border of the pancreas and along the left border of Spiegel's. 

Belations. The most important relations of the coeliac artery is the in- 
timately surrounding nerve sheath— plexus nervus coeliacus. The semilunar 
ganglia or the abdominal brain, are located bilaterally in contact with its wall. 
The solar plexus ensheaths the coeliac artery like a cylinder. The cerebrum 
abdominale solidly and compactly knit and bind in a composite unit by abundant 
powerful fibrous tissue, lymph channels, nerve strands, surrounds the celiac 
artery like a cuff. It is in relation with the lesser curvature of the stomach. 
The veliac artery is located between the arteriae phrenicae proximally and the 
jejunal artery (or the proximal mesenteric artery) distally. 

Division. The rule of division of the arteria coeliaca is the arteria gastrica 
arises from the proximal surface of its trunk, whence later it bifurcates into 
its maximum branches, the arteria hepatica and arteria splenica. In infancy 
the arteria hepatica is the maximum branch of the trifurcation of the tripus 
Hallerii. 
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APPENDICULAR ARTERY. 

Fig. 7. Aitena Appendicuisris. Doisat view. 

SpecimeD, injected, distended, dried and employed as a model by Zan D. Klopper A, 
appendix. B, ileum. C, cecum (symmetrical). M, aiteria jejuoalis. I., RTteria ileo-cecalis. 
II., arteria ileo-cecalis dorsalis. III., arteria ileo-cecalia ventratis. 

I, axtena appcadiculans anaea from the right circumference ot the "ileo-colic ciicle," 
The large single appendicular artery emits seven branches to the appendix. The appendix 
ia located parallel with the ileum. Practically each individual possesses two arteries. 

"Ileo-colic circle," farmed by the bifurcatioo of the iejunai artery into the ileo-colic and 
ileal arteries with Iheir subsequent distalward anastomosis, contains three compartm.:nts, 
and the appendicular artery courses thtough its most distal compartment.. The impcrtance 
of the "ileo-colic circle" ia that it originateB the appendicular artery, and that it is a con- 
stant structure with a constant location. The "ileocolic circle" is a typical "inosculation 
circle" with pertphetal automatic visceral ganglta, 

I., arteiia ileo-colica. II.. arteria ileo-cecalis dorsalis. Ul., arteria ileo-cecalig ventralia. 
H, arteria jejuDalis, 

The distal right "majoc mesocolic circle" is present. It contain! I. and 11. There is one 
"ileo-colic arch." 

The powerful, appendicular artery with maximum diameter is difficult to compromise by 
meso-appendicitis which leads to perityphlitis. See section II., page 13. 

Variations of divisions (oceuring in our 75 dissectioiis) . 1, The arteria gas- 
trica emerges from the tnink of the coeliae asia which subaequeiitiy bifurcate 
into the arteria hepatica et arteria lienalis (the rule) (See figs. (40), (43), (53), 
(54t, (55), (5ti), (57), [»8} — ). 2, It. trifurcates into its three primary branches 
hepatic, splenic, gastric. See (figurta (30), (37), (39), (41). (42), (44). (45), 
(46). (47), (50), (51)—). 3. It hifurejifi-s and the splenie artery emits the 
gastric artery (33), (25), (38) or the liepatic emits the gastric artery (44). The 
coeliae artery may emit a branch to the jejunal artery, see (fiirures (3fi), (41), 
(43), (46), (50), (51) — ). It may emit a, branch to the Riolan-Ilaller arch, see 
(figure (30)-). 

The signification of the arteria coeliaca is that it is one of the most important 
of the abdominal visceral arteries Of the three arteries supplying the Iractua 
iotestinalis it is the most ancient, the most proximal in locatiun and pos.sesscs 
the maximum diameter. Its branches are subject to anenraysm. The hepatic 
branch is subject to age relations and its marked diameter accounts for the 
marked dimension of the liver in early infancy. Clinically, the coeliae artery 



is significant on account of its intimate relation to dignified organs as abdominal 
brain, stomach, duodenum, liver, spleen. The pulsation of the coeliac axis and 
its branches (particularly the gastroepiploic artery) is remarkable for its vigor 
immediately subsequent to meals. The stimulation of the specialized peripheral 
ganglia of the ''concentric gastric circles'* (Auerbach's and Billroth-Meissner's) 
entices large volumes of blood (hyperaemia, engorgement) flooding the stomach 
with blood for physiologic purposes hence the marked beating, pulsations ob- 
served in the gastric regions subsequent to meals. 

The following table presents a bird's eye view of the branches of the arteria 
coeliaca. 
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III. 



Arteria gastrica . 



rami pylorici proximal et distal, 
rami pancreatici. 
rami duodenalis proximal, 
arteria pancreatico duodenalis dor- 
sal et ventral, 
rami gastrici dorsal et ventral, 
rami epiploici 

(distal concentric gastric circle). 

ramus hepaticus dextra. 

ramus hepaticus media. 

ramus hepaticus sinistra. 

arteria gastrica (dextra). 

* • *--^ ( ramus proximal, 

arteria cystica < ^ ,_ 5;„*„i 
-^ ( ramus distal. 



Arteria lienalis . . . « 



arteria pancreaticae 

arteria gastrici breves. 

arteria gastro-epiploica (sinistra). 

rami proprii lienis. 

arteria pancreatica colica omentalis 

ramus oesophagei. 
ramus hepaticus. 
rami gastrici ventral et dorsal, 
rami pylorici 
^ (proximal concentric gastric circle) 



SPLENIC ABTEBT. 
(Arteria Splenica). 

The splenic artery is one of the leftward trifurcating branches of the coeliac 
axis of which it i.s the largest. It not only transports blood to the spleen for 
nutritional purposes but for other objects. 

The splenic artery begins at the coeliac axis and ends at the spleen. The 
splenic is an unpaired artery and remarkable for its liberal diameter and 
spirality. ^Most splenic arteries are spiral, tortuous, others are practically ex- 
tended or straight. Why exists spirality or tortuosity of the splenic artery t 
^and others). Is it to accommodate the variations in the dimensions of the 
spleen ? Is it to retard blood volume to the spleen ? The caliber of the splenic 
artery accords with the dimensions of the spleen. If the spleen be hypertrophied 
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the splenic arterj' is hj-pertrophied. If the spleen be atrophied the splenie ai'terj" 
is atrophied. 

The law which governs arterial spirality or tortuosity is not exposed. How- 
ever, forrosiaii anatomy praetieally demonstrates that all arteries are spiral or 
tortuous. 1 found that ureters not infrequently existed in a spiral state of IVi; 
rotations. Perhaps spirality or tortuousity is an original eh&racteristic of Cfir- 
poreal tubes, (arteries, veins, duets). Some arteries from peculiarly marked 
chHracteristie function retain marked spirality or tortuosity, e. g. Arteria, 
splenica, Arteria Uterina ovari(?a, Arteria gHstriea, Arteriea gastro epiplioica, 
Arteria coi-onoria cordis, Arteria Thyroidea. Arteria Externa maxillaris. 

Synonyms Arteria Splenica. Splenic artery. Arteria lienalis. Left branch 
of coeliac axis. 

Milzpuisader, milzarteria, Artere spleaique. 

The TOPOGRAPHY of the splenic artery may be condensed in the four 
following propositions, viz: 

P. Hototopy (relation to general body). The splenic artery is located uni- 
lateral in the central portion of the triuik. 

P. Skeictopy (relation to osseous skeleton). The splenic artery is related 
with the XII, dorsal vertebrae as well as the IX. and XII. ribs. 

P. Syiitopy (relation to adjacent organs). The .splenic artery is associated 
with the proximal border of the pancreas, the dorsal border of the stomach, 
the liver and spleen. 

P. I'liolopy (relation of component segments). The spiral segments of the 
splenie artery are continuous, in a hnrozantal direction. The diameter of the 
segments of the splenic artery gradually diminish from origin to termination. 

Distr^ution. The splenic artery is diatributed (1st) to the pancreas (rami 
paiicreatici ) (2nd), to the stomach (rsini gaslrici. vasa hrevia) (3rd), to the 
spleen (rami sptenici) (4th). to the oinfHtiim majus (rami epiploiei). 

Origin. As a rule the splenic artery is one of the bifurcating branches of 
the coeliac axis. The usual condition is that 1st. the coeliac axis bifurcates 
forming a smaller branch— the gastric artery— and a larger branch— the eon- 
tinuation of the ooeliae trunk. 2nd. the coeliac tnink rebifureates forming a 
smaller branch— the hepatic artery and a larger branch— the splenic artery. 
The ga.stric artery frequently arises at a right angle fnim the coeJia axis. The 
splenic and hepatic bifurcating at an abtiise angle. 

Course. It courses spiral from right to left transversely over the left 
cms of the diaphragm parallel to the proximal border of the pancreas dorsal to 
the left end of the stomach and lesser sac of the peritoneum. It may lodge in 
a special groove on dorsal surface of the pancreas. In its course it lies ventral 
to the left adrenal, and proximal venal imjIp and passes lietween the two layers of 
the ligamentum gastro lienale where it divides into i to 7 terminal branches 
(rami lienales) which enter the hiliim of the spleen. To supply the splenic 
parenchyma the splenic artery is accompanied by a fenestrated membraneous 
sheath of nerves and by the splenic vein which lies along its distal Itorder, The 
terminal branches after entering the splenic hilum penetrate the spleen sep- 
arately. Occasionally one terminal branch becomes oddly detached from the 
others and passes to supply the proximal or distal pole of the spleen. The 
splenic artery may l)e so spiral, tortuous or serpentine in its course that at local 
points a complete spiral circle may be formed 

Branches of the Splenic Artery. 



spleen, to the pan- 



The splenic arterj' emits four sets of liriim-bes, vi; 
ereas, stomach and omentum miijus. 

1. Rami Panereatici, Arteria Pancreatica (media et Sinistri) or Pan- 
ereaticae Parvae are numerous large and small arteries, irregular in number 
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APPENDICnLAB ARTERY. 

Fig. 8. AppeDdJculsT Artery. DoTul view. 

Specimen injected, diateaded. dried and employed as a model by Zbq D. Klopper.. A, 
Appendix. B, ileum. C, cecum (non-symmetrical). I., siteria ileo-colica. II., arteria ileo- 
cccalia donalia. III., arteria ileo-cecalia ventralia. H, arteiia meaenterica proximal. 

1, arteria appendicularia, a tingle vesael of considerable dimension, arises from the right 
ciictunference of the "ileo-colic circle" or from a cross-bar of the circle. The appendicuUr 
arteries emits nine branches to the appendix. 

Il(,o-colic arches are four in number. The distension of the specimen distorted the blood 
colic arteries and completed by their distal anastomosis; is crossed by the appeadicnl«t 
artery. Th« immortality of the ileo-colic circle is insured by being the origin of the ap- 
pendinilar artery. 

"Ileo-colic circle" formed by the bifurcation of the iejunal artery into ileal and ileo- 
apparatus. 

Tbe right distal "major mesocolic circle" it present. The position of the appendix is 
retro iteac. 

A single appendicular artery of maximum diameter is the safest because it is not com- 
promised with such facility by meso- perityphlitis <meto-appendicitis). See sectioo IL, 
page 13, for further description. 

and dimension, whiph pa.ss from the distal border of the splenic artery vertically 
distalward in the body and tail of the pancreas. They are the middle and left 
pancreatic arteries. Some of the pancreatic arteries are relatively large for the 
dimension of the panereas. They form a solid and compact nnastomatie net- 
work in the pancreas. The middle and left panerentic arteries pawinp hori- 
zontally from left to riEht fonii an areh from the convexity of which paai 
dorsAl and ventral branches to the panerea.s, 

2. Fnncreafica Sfngim (P. M. in illiistrHtiiins) is the larfrcst and longest 
of the panereatie arteries. The I'anereatiea magna generally enters the tail of 
the panereas coursing within the pancreas from left to riL'ht slijrhtly proximal 
and dorsal to the pancreatic diiet. liTininales by inosculating with the "dnodenal 
circle" aJid frciiuently also with the .jcjiiniil artery. The pancreatica magna 
is one of the main arteries which pnxhice a solid and compact anastomosis he- 
twoen the coeliae axis (stomach) and the jejunal artcrj- (entoron). I have 
termed the vascular anastomatic apparatus in the panereas the "Pancreatic 
circle" or "arcus pai.enati.-iis." see figures (4:0. f5t)), (471. (62), (64), (65), 
(48), (44). (56V (r)K). (51). 



3. Vasa Brtfia fArlL-riau ft«-sttiwie hrevi's, fundi vi-iitrii-iili, fundi gastrlci) 
or short gastric branches. 4 to K in muuber are emiltt-d fiiim the splenie trunk 
vir as ti'i-niiDHl braneheH. They course between the blades of the i^'astro-splenie 
omentum to the major gastric curvature. They anastomose with the oesophogeal, 
gastric and epiploic branches. The vasa hrevia may arise from the jejunfl 
artery. See fig. (64). 

4. Artcn'a Gastru-epiploica »mistra or left gastro epiploic artery arises 
from the splenic trunk or its terminal brancb«s as a continuation of one of them. 
The left gastro-epiploic artery immediately after its origin emits branches to thf 
canda panereatica, to the left end of the major gastric curvature and the 
omentum majus. The gastm-epiploic artery at its left end may emit some 
long slender rami, slightly branehed to the omentum which ana-itomose with 
the colic arteries. These branehes may be emitted from the splenic arterj' and 
pass distalward dorsal to the pauereas between the omentum blades to the 
transverse lolon with the vessels of which they anastomose. 

At some distance from the splenic fissure the splenic art«ry bifnreates 
or Irifurcatea which finally sllbdi^^de in 6 to 8 twigs, the twigs diverge at obtuse 
angles and penetrate the spleen at separate points along its fissure, occasionally 
one penetrates the spleen like a poniard external to the splenie fi.ssure. 

Arteria Pancreatica colica et epiploica {Omentalia). 

An artery (or arti'riis) from tin- piitiereatic snppHi's the trans^'erse meso- 
colon and omentum majus. In dis.s<'cIiou one finds a tendency for the splenic 
artery to unit<? with the colon. The omentum majiis is supplied not only by 
hnniches from the gastro-epiploic artery (rami epiploici) but by several long, 
slender branches from the Arteria lienali» or from the "Pancreatic Circle." 
See figures (55), (56), (57). (58). (53). 

For a year during fre*iuent injection ever and anon I found an artery 
(1 to 4) extending from the arcns pancreattcus to the transverse colon and 
omentum majus. The peculiarity of this artery (or arteries) is that it courses 
alwa.vs dorsal to the pancreas, (never ventral) and it may be traced (a), to 
inosculate with Kiobm-ilallar arch (a reus mesoenlicus or the enterocolic 
circle, (b) to supply the transverse colon, (e) to supply thhe omentum majus. 
tonally after searching some 1(KI anatomic text books without finding any 
reference to the arteria Pancreatica coli<'a I found that Joseph llyrll in his 
"CotTosion Anatomy" (IST-i) had described the artery, (I to S) but had not 
named it, I named the vessel Arln-i-i Piiiiireatia Colica Otnentalia. I never 
found more than 4 of these Ioiijt. nininst non-spiral, slender, branchless, arteries 
which were mainly dislribuli'd in ihi- transver*- mesocolon, inosculated with 
Riolan-IIaller ai-ch. and secondly supplying the omentum majus. The arteria 
Pancreatica Colica an ostomore with the '"Entero-colie Circle and raini-epiploici. 
and supply it colon. These arteries, so far «s I could discover, practioally 
arise from Areus Pancrealicua. or the vascular anastomatie apparatus located 
within the pancreas and passi^d dorsal to the pancreas. Their original source 
may be considered fmm the splenic arti-ry. Howe\'er. practically Ihe artery 
(or arteries) arise from the arcus ji an erratic us or "pancreatic circle." They 
course at right angles over the distal Imrder of the Pancrea*. The middle artery 
{wssesses the greatest dimension. 

IHmntsioH. The diameter of the splenic artery is the greatest of any '" thr 
trifurcating eoeliae axis (in adults). The splenic artery may attain a fourth 
of an inch in diameter. The length of the splenic arterj- is 6 inches. 



The .splenic niterj- 
transports a colosisal vr 



General Remarks. 
- largest of the trifucaling coeliac branches. 
of biiHtd. 



It crosses the proximal pole of the left kidney and should be respected 
during renal operations. The splenic artery courses parallel and intimately 
adjacent to the proximal border of the pancreas and should be cautiously re- 
spected during operations on the spleen. To inspect the splenic artery during 
peritonotmy— incise the omentum minus or the gastro-colic omentum, or the 
transverse mesocolon. The splenic artery is the typical artery of the body for 
spirality. For richness and regularity the spirality of the splenic artery excells 
that of any other, even that of the uterine. The splenic artery possesses a 
marked age relation, not particularly as regards function (as is so phenomenal 
with the uterovarian artery) but as regards pathologic processes. 

The remarkable spirality or tortuosity of the splenic artery of adults fails 
in children. The marked spirality of the splenic artery in adults depends to 
some extent on the degree of force employed during injection. Next to the 
aorta the splenic artery suffers the most frequently from atheroma and cal- 
cification. Phenomenally in advanced adult life and senescence the muscular 
and elastic tissue becomes degenerated. The elasticity and vital contractility 
of the artery is lost. The excessive coiling, spirality, and tortuosity of the 
splenic artery is a phase of adult life and senescence, atheroma, calcification, 
they are the inevitable accompaniments of diseased arterial walls. In infancy 
and adoleseense the diameter of the walls of the splenic artery resemble those 
of any other artery of similar caliber. In advance adult life and senescence 
remarkable increase in the diameter of the wall of the splenic artery may* be 
observed in autopsy. 

In the parenchyma spirality of the splenic artery fails. The terminal splenic 
arteries pursue an extended course. 

Clinically a remarkable phenomenon exists as regards the splenic artery. 
It is that if the spleen be removed, by ligating the arteries closely adjacent 
to the spleen subsequent hemorrhage is liable to arise. This occured repeatedly 
in my experiments in extirpating the spleen of dogs. Later I found that post 
operative hemorrhages could be avoided by ligating the splenic artery as 
closely adjacent to its origin in the coeliac axis as convenient. In searching the 
literature I foimd that the late distinguished Billroth was the first to suggest 
that to avoid post operative hemorrhages in splenectomy ligate the trimk of 
the splenic artery 

Anomalies of the Splenic Artery. 

The following anomalies of the spleenic artery occured in our personal 
dissection. 

1. The splenic artery bifurcated abnormally adjacent to its origin from 
the coeliac axis. It emits an arteria splenica seeunda. The secondary splenic 
art»^ry may anastomose with the primary' by means of tertiary branches forming 
va.s(Mi]ar circles or islands. See figures (40), (43), (45), (49), (47), (48), 
(55), (60). 

2. The splenic artery emitted a left gastric art«*ry- ranias gastricus, sree 
figures (40), (46), (51). 

^. The splenic artery emitted a ])ranch to the liver— nnims hcpaticns. 

4. The splenic artery emitted a branch (a) to th(» arcus colicus (Kiolan- 
Ilallcr arch) see figuers (40), (45), (56), (62), (58). (h) to the transverse 
colon see figures (59), (62), (58), (55), (c) to (mientum inajus see iv^. (58), 
(55). 

(The arteries (a), (b) and (c) may be called art<Tia transversa (media) 
by some writers). 

6. The splenic arterv emitted a branch to the arteria iiiesst^iteric distal. 
See figures (42), (62). * 

7. The splenic artery emitted the gjustro-epiploie arter>'. See figs. (.W), 
(53), (56). 
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FIG. 9— ARTERIA APPENDICULAHIS. aEO-COLIC CIRCLE." "ILEO-COLIC ARCHES," 

'■VAS INTESTINI TERMINALE RECTUM." "ILEAL ARTERY," 

DORSAL VIEW. 

Specimen injected, dissected, dried and employed aa a model by Zan D. Ktoppei. A. sp- 
pendix. B, ileum. C, secum (non-symnietncal). I., arteria ileo-calica. IL, aiteria ileo- 
cecalis dorsalis. 111., aitecia ileo'Cecalis venttalTs. M, aiteria jejunalis. 

1, Arteria appendicularis, a single vessel of considerable dimensioD, arises from the right 
circumference of the "ileo-colic" circle," i. e,, from the ileo-colic artery. The appendicular 
artery emits ten branches to the appendix. 6, the cecal branches anastomosing with the 
appendicular artery forming a vascular arch. 

IleO'Colic circle (enclosing i and ii) formed by the bifurcation of the jejunal artery into 
the ileo-colic and ileal aiteties and completed by the anastomosis of the distal ends, "Ileo- 
colic circle," a typical "inosculation circle," coniisti of a vascular arc, automatic specialiied. 
peripheral ganglia and a peripheral viscus which the "circle" congests. 

The "ileo-colic arches," five in number, formed by the combined anastomosis of the ai- 
tena ileo-cecalis doisslis et ventralis. "Straight terminal vessel" of ample length (one-half 
to two inches) for clamping or ligating without compromising the meso-colic of mesen- 
teronic arch. Ileal artery. In this figure I call atttention to the introduction of the tenn 
ileal artery form the left circumference of the ileo-colic circle. 

The distal right "major circle" is present. The appendix is located retro-ileac. Straight 
terminal vessel presents ample length for ligature or clamp. 

See section II., page 13. 

HEPATIC ARTEBT. 

(Arteria Hepatica). 

The hepatic iirttry is thi» rightward trifurfatiiig liniiicli of the coeliae axis, 
of which in adults It is the Hccuiid in diiiipusioii. It is the nutritive vessel of the 
liver. In general the hepatic artery ppurses riffhtward ventral to the right enis 
of the diaphragm, inferior vena cava, the vena port^e and adjacent to the left 
border of the duetti-s hepaticiw. It is located in the dorsnl aivity of the distal 
hepatic surface. On the arrival al the transverse hepatie fiiwiire- the artery Iri- 
fureates; the right branch snpplieH the riglit lobe, the left branch sopplies the 
left lobe and Its medial branch supplies the spigcUftn lal 

During its eonr.** the hepatic artery eiiiit« ' "1. the 

pancreas (rami pancreatici) ; (2), tJ'- the 



duodenum (rami duodeni) ; (4), the gastrium (gastro-epiploica dextra-rami 
gastrici) ; (5), the liver (arteria hepatica propria) ; (6), the cholecyst (ramus 
cysticus). 

/St/nont/ws.— Arteria hepatica, hepatic artery, Leber arterie, Leber puLsader, 
arterie hepatique. 

Origin.— The hepatic artery arises as one of the trifurcations of the coeliac 
axis. 

Distrihutioji.— 'It is distributed to the liver, gall bladder, duodenum, pan- 
creas, stomach. The following table presents a bird's eye view of the hepatic 
trunk and branches : 



Arteria 
II. hepatica 
propria 



III. Arteria gastro 
epiploica (dextra) 
(distal gastric circle) 



(a) ramus hepaticus dexter — ramus cysticus \ ^^^^^ proximal 
^ ' ^ -^ { ramus distal 

(b) ramus hepaticus media — 

(c) ramus hepaticus sinister — 

e t al 

V|/xvAiiJuai goon IV. ^iiv.xc/ V U r 

(e) rami pylorici — 

(f ) rami pancreatici — 

(g) rami duodenalis (proximal) 

(h) arteria pancreaticio duodenalis (dorsal et ventral) 

^ . . f dorsal 
rami gastnci < . , 
^ ( ventral 

rami epiploici 

In this table the common trunk of the hepatic arter}*^ bifurcates into two prin- 
cipal branches (arteria hepatica propria and arteria gastro-epiploica (dextra) 
— ) from which numerous branches arise; this plan of division simplifies 
the study of the hepatic artery. The hepatic arterj' possesses an age rela- 
tion. In the new born the common trunk of the hepatic arterj' may equal in 
volume the combined splenic and gastric arteries. The arteria hepatica is the 
longest branch of the coeliac axis. (The large hepatic artery accounts for the 
voluminous liver in infancy.) The methods which I employed to expose the 
hepatic artery were: 1, dissection subsequent to injection; 2, the X-ray sub- 
sequent to metallic injection ; 3, corrosion anatomy. 

I. COMMON TRUNK OF HEPATIC ABTEBT. 
(Arteria Hepatica Communis). 

On^griw.— Practically, the common trunk of the hepatic artery extends from 
the coeliac axis to the pylorus. It arises as one of the rightward directed bifur- 
cation or tri furcation of the coeliac axis. 

Termituition. — It terminates at its point of bifurcation in tlu^ arteria hep- 
atica propria and arteria gastro ei)ipk)ica (dextra), i. e.. practically dorsal to 
the pylorus and ventral to the vena portae. The portal vein separates the hepatic 
artery from Winslow's foramen. The bifurcation of the coiniiion trunk occurs 
immediately adjacent to the left border of the ductus choledochus communis. 

Dimension. — The common trunk of the hepatic artery and the *rastro-epiploic 
artery (dextra) averages li/> inches in length and 1-5 inch in diameter. During 
intra-uterine life and infancy the hepatic trunk (and entire hepatic artery) is 
the maximum branch of the coeliac tri furcation. In adult life the arterv is inter- 
mediate in dimension between the arteria gastrica and the arteria splenica. 

Location. — The coniiiion trunk is located between the coeliac axis and the 
pylorus. It extends from the coeliac artery to the vena portae and the vena cava. 
It is situated dorsal to the minor gastrie curve, ventral to the riglit diaphrairmatic 
pillar, to the right of the eardia, left of Spiegel's lobe, and proximal to the 
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pancreas nnd splenic vein. The eommoii Iniiik lies between the ooeliac artery 
and the hifurcation of thi' arteria gastro-epiploiea antl the arteria hepatica pro- 
pria. 

Location of bifurcation of conunon trunk of the hepatic artery (propria) 
and the gastro-epiploic artery (dextra). — One and a half inches from the origin 
of the conimoa trunk it bifurcates into the arteria hepatiea propria and the 
arteria epiploiea destra, making arteries of practically equal volume, one at- 
tendyig the liver and the other the stomach, duodenum, and pancTeaa. (I dis- 
card the arteria gastro -duodena lis and replace it vi'ith the arteria gastrt>-epiploica 
dextra. This classification makes tlie arteria pBiiurcatico-diiodenaUs simply a 
branch of the gastro-epiploica and simplifies the anatomy.) 

Courae and Relations. The artery courses from left to right slightly sinuous, 
in a horizontal direction, ventral to the right pillor of the diaphragm and be- 
tween the blades of the omentum minua or ligamentum hepatico-duodenale to the 
region of the pylorus. It courses in the pancreatico-gastric fold. It assumes a 
curved course with the concavity directed proximalward to correspond to the 
distal border of the spigelian lobe. It courses adjacent to the splenic vein. The 
common trunk of the hepatic artery is in contact with the caput panereatica 
distally and with the spigelian lobe proximally. At the beginning it lies on a 
plane dorsal to the portal vein, however, at the termination it courses ventral 
to the portal vein and ends adjacent to the left border of the ductus eholedochus 
communis and on the ventral surface of tlie poi-tal vein which separates it from 
Ihe foramen of Winslow. Ita course lies in the concavity of thf distet hepatic 
wu'face. It courses dorsal to the lesser gastric curvature. 

The proximal concavity of the connnmi trunk of the hepatic artery is due 
lo the moulding etTect of Spietr'^i's lobe. Its bifiircaied end lies vi-utnil tn the 
vena cava and vena portae. 

Relations of the Trunk. 

The common trunk is in relation dorsally with the right diaphragmatic pillar, 
Ihe vena cava, and vena portae, with their accompanying nerves and IJ^nphatios; 
vi'Qtrally with the dorsal parietal peritoneum, minor gastric concave curvature, 
pcrilonenm, omentum minus, and the distal surface of the liver; distally with 
the proximal border of the pancreas and the splenic vein; proximity with Spie- 
gel's lobe. It is intimately connected with the nervus va-somotorius and lymphat- 
ics, woven into a neuro- vascular fSbroux cylinder. It is profoundly intiumte with 
ihe plexus coeliacus or ahdouiinal brain. 

Branches of the Common Tnink. — 1. The moMt pei-aistent is the hepatico- 
panereatic branches, rami pancrcatici (dextra), which pass from the distal bor- 
der of the hepatic tnink and enters the pBrenehymu of the pancreas anaMtomoa- 
ing with the pancreatic vascular net work, which I designate as Arcus pan- 
creatieUR, arch of the pancreas. (See Milwaukee Medical .Toumal for Februarj'. 
1!)(I8.) The pancreatic branches, short, small, 1 It> ■!, are emitted from its com- 
mon truuks of its hepatic artei^ mainly to the caput pancreaticus and eollum 
pancreaticura where they compactly anastomos with numerous branches within 
the pancreas, arising from the arteria li^-nalis. proximal mesenteric and pan- 
creat ico-dnodenal artery— constituting the anastomotic vascniar apparatus of the 
pancreas or arcus pancreaticus. (See tigures 46. 5(1, 56 and 57.) 

2. The gastric arterj- (right) may originate from the common trnnk at its 
right end. (See figures 4f> and 56.) 

Form.— It assumes with most of the aVidominal visceral arteries n spiral and 
fretpiently sinuous state. 

n. ARTEKIA HEPATICA PBOPRXA. 



■onsists of n short trunk iif about an inch in length which r 



mtcR: 1, 
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tude, that the left end is the origin, exactly similar to that of the arteria gastrica 
sinistra, exceeding that of the arteria gastrica sinistra. 

Bamiui Anastomoticns. 

The Inosculation Branch. 

By means of the ramus anastomoticus the inosculation of the right and left 
gastro-epiploic arter>' resembles that of a stove-pipe— no visible change in di- 
ameter or conjunction. 

The ramus anastomoticus produces with the arteria epiploica dextra and sin- 
istra a single, indivisible artery— the distal gastric vascular arch— the arteria 
gastro-epiploica. The left gastro-epiploic artery (ex-arteria splenica) solidly 
inosculates with the right gastro-epiploic artery (ex-arteria hepatica). It is the 
''greater concentric gastric circle.'' 

Arteria Oastro-Epiploica — Oastro-Epiploic Artery. 

'^ Distal Concentric Gastric Circle," 

Synonyms. Arteria gastrica inferior. Arcus gastricus inferior. Arcus 
gastricus major. Arcus arteriosus gastricus inferior. Arteria coronaria ven- 
triculi inferior. Arcus arteriosus gastricus major. Arteria gastrica ventriculi 
major. Arteria gastrica distal. Distal gastric artery. Magen-Netzpulsader. 
L'arteriae gastro-epiploique. 

The gastro-epiploic artery is considered as a single indivisible vessel with a 
right origin from the hepatic and a left origin from the splenic artery. Since 
the arteria gastro-epiploica (sinistra et dextra) is compactly inosculated, it is a 
single indivisible artery and its branches will be knoY^'n as emissions of the gas- 
tro-epiploic artery. 

Distribution. The gastro-epiploic artery, or arteria gastro-epiploica, distrib- 
utes branches to the stomach, pancreas, omentum majus, duodenum and colon 
transversum. 

Branches. In its horizontal course the arteria gastro-epiploica emits numer- 
ous flexous branches from its proximal border to the dorsal and ventral surface 
of the greater gastric curvature. These branches, known as rami gastrici, dorsal 
et ventral, richly anastomose with the rami gastrici, dorsal et ventral, from the 
arteria gastrica.. The arteria gastro-epiploica emits branches— epiploic arteries 
right, middle and left— arteriae epiploicae dextrae mediae et sinistrae) 6 to 10 
(fig. 60) to the omentum majus from its distal horizontal border. These 
branches, long, slender and slightly sinuous, supplying the great omentum, 
known as rami epiploici, are of considerable length, diameter and solid anas- 
tomosis. 

In th-e distalward course of the gastro-epiploic artery on the right side, it 
emits branches to the duodenum. The gastro-epiploic artery emits the arteria 
pancreatico-duodenalis (proximal) as it passes the distal border of the pylorus. 
The pancreatico-duodenal artery courses between the head of the pancreas and 
duodenimi, emitting branches to both organs. The panereatieo-duodenal artery 
bifurcates, one branch passing on the ventral surface of the head of the pancreas 
to anastomose with the arteria pancreatico-duodenalis distal from the branches 
of the jejunal artery, the other coursing ventral to the head of the pancreas. 
The pancn^as receives, also, a branch which traverses on its dorsal surface, anas- 
tomosing with the splenic and its branches. These three branches are of con- 
siderable dimensions, conducting a vigorous stream of blood. 

In the distalward course of the gastro-epiploic artery on the left side, it 
may emit a branch to the pancreas. It not infrequently emits a large branch 
to the left border of the omentum majus. It may emit one of the vasa brevia. 
All the branches of the »rnstro-epiploic artery are solidly and compactly anas- 
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(jriniarily dnrsHl Ui tlit- diieliw hepniieiis i-omnninis and acwiidarily dorsal to 
the diiotua choledochu^ conimunis. It liea ventral to the vena eava. It may lie 
ventral to the hepatic duct On arrival at the transverse hepatic fissure it 
divides into several branches which supply the parenchyma of the right Hvw 
lobe. The right hepatic branch is disturbed to the right lobe of the liver (and 
gall bladder) It divides mainly into two branehes, viz., arteria hepatiea dextra 
minor and arteria hepaties Qiedia (minor). 

The arteria eholecystica, artery of the cholecyst or gall bladder, mainly 
arises from the ramus hepaticus dexter. It tranverses the gall bladder ventral- 
wards mainly bifurcating into two branches, one on the free surface and the 
other on the border of the attaehed surface of the cholecyst. The arteria cystica 
may supply the parenchyma of the liver adjacent to fossa of gall bladder. The 
artery of the gall bladder chiefly arises from (a), the ramus hepaticus dexter 
(see tipiires 6], 53. 48 and 60), and divides into two branches to supply the 
gall bladder. One or more branches supply the cystic duct. The gall bladder 
artfrj- also rises from (b) arteria paiicreatico-duodenalis or ramus duodenalts 
(see figure 51). (c), Fnmi the arteria hepatiea propria (see figure 56). The 
right artery of the liver originates chiefly in the artery of the cholecyst or gal! 
bladder. Before it enters the transverse hepatic fissure the cholecystic artery 
bifurcates, one branch su|»ply the distal and the other the left attached 
(proximal) lateral surface. Branches of the gnll bladder artery may supply 
also the right lobe of the liver. 

(3) Ramus Hepaticus Sini^er. It courses ventral to the vcjih portae and 
dorsal or ventral to the ductus hepticus cummunis. It diverges from the ranuis 
dexter at an acute angle. It passes to the left end of the trausverst^ hepatic 
fissure, penetrating and supplying the parenchyma of the left lobe. The ramus 
hepaticus sinister originates chiefly the artery that supplies the spigelian lobe. 
Praetieally the arteria hepatiea trifurcates into the ramus dexter, ramus sini'^ter 
and ramus media (to' supply the spigelian IoIr-'i. 

The branch to Spiegel's lobe may arise from the right or left hepatic arterj- 
(see figures 60 and 63). It might be claimed that the arteria hepatiea propria 
quadri furcates, however, one of these branches may be assumed as a sul>ordiunte 
branch. The ramification of the hepatic artery with the liver I will present 
through X-ray labors. The illustrations of the distribution of the hepatic arterj' 
\^'ithin the liver I prepared regardless of time and expense and they an' jire- 
sented with confidence in their accuracy. The branches of the hepatic artery 
accompany the branches of the portal vein. 

The branches of the hepatic artery are less numerous than the branches of 
the hepatic duct and especially than th^ hepatic vein. The branches of the 
hepatic artery are not so sinuous as those of the portal vein. The arteria 
hepatiea shoiild be injected in situ, if one wishes to observe all the accessorj- 
hepatic arteries. The thoracic aorta is the most perfect or accurate route fi-r Ibe 
injection. The extra and intra hepatic duets should be injected through the 
ductus choledochua communi.s. The vena portae should be injected in situ. The 
arteries, veins and ducts of the liver should be first injected separately and sec- 
ond the three channels should be injected in one liver to study the combined 
relations of vein, arter>- and duct. Dissection. X-ray and corrosion anatomy 
demonstrate three kinds of hepatic arteries. 

(a.) First, there is the superficial one to the liver, ramus superfieialis. The 
superficial hepatic artery supplies the connective tissue of the hepatic fissures. 
the iierihepatic duet tissue and the superficial hepatic pan'nchyraa immediately 
adjacent to the hepatic fissure. The superficial hepatic artery forms ii solid 
anastomosis witli itit fellows Of the superlieial artery several supply the liua- 
mentum hepaticnm branch and uimstonnise with the epigastric arteries. The 
superficial arteries supply Ibr icus. ductus choledochus comniuni*. 



To the superficial arteries of the liver belongs the arteria cystica— the artery- 
of the gall bladder. The artery of the gall bladder may not belong exclusively 
to the cholecyst, one of its branches frequently (strong) supplies the hepatic 
parenchyma in the cholecystic groove and port of the lobus quadratus. 

(b.) Second, the parenchymatous hepatic artery which penetrates the sub- 
stance of the liver and becomes located more adjacent to the distal (under) than 
the proximal (upper) surface. In other words, the parenchymatous arteries of 
the liver substance are located close to its distal surface. If a single artery of 
the hepatic parenchyma becomes injected a definite circumscribed hepatic area 
becomes supplied only. The parenchymatous arteries do not possess marked 
direct anastomosis. If accessory hepatic arteries be present as from the arteria 
gastrica and arteria jejunalis an injection in the accessory artery will be cir- 
cumscribed definitely in the liver by said artery. Rami parenchymatosi or 
parenchymatosus arteries of the liver constitute the preponderating majority of 
the hepatic arteries. The parenchymatous arteries maintain a similar course 
to the branches of the portal vein and hepatic ducts. The parenchymatous 
arteries assume a spiral or sinuous course. The spirality is increased by in- 
creasing the pressure of injection. The spirality of the parenchymatous arteries 
also depends on the state of injection of the branches of the portal vein and 
hepatic ducts. If the portal vein be first well injected the parenchymatous 
arteries are relatively more spiral. If the hepatic ducts be first well injected the 
parenchymatous arteries are relatively more spiral. If the portal and hepatic 
ducts be first well injected the parenchymatous arteries are distinctly more 
spiral. 

(c.) Third, the ramus perforans or perforating artery of the liver is the 
right and the markedly long left liver artery. The artery propria hepatica entei's 
the right end of the transverse fissure and the ramus dexter requires but a short 
length to extend to the liver. The ramus dexter immediat-ely after emitting the 
single or duplicate artera cystica bifurcates at right angles into a lesser ventral 
and larger dorsal branch. The ramus sinister requires greater length to extend 
to its destination in the lobus sinister. The ramus sinister courses leftward in 
a curved form branchless, for a considerable distance to the left end of the trans- 
distal end of the parenchymatous arterj' which passes to the hepatic surface and 
anastomoses with its fellow forming a wide meshed network on the liver sur- 
face. The ramus perforans also supplies the hepatic peritoneum and hepatic 
ligaments. Practically the ramus perforans belongs to the ramus parenchy- 
matasa fonning two kinds of liver arteries, viz., divided in superficial and paren- 
chymatous. The ramus dexter and sinister possess a slight degree of spirality. 
The ramus dexter and ramus sinister are sharply distinct or markedly diflfer- 
entiated from each other. The length diftVrentiation is the markedly short 
verse fissure. 

The caliber difl^erentiation is that the ramus is over double the calibre of the 
ramus sinister. The ramus dexter supplies practically the lobus dexter, lobus 
(|uadratus and lobus spigelii. The ramus sinister supplies the lobus sinister 
(and may supply the lobus spigelii). 

1. The division of the hepatic artery in the hepatic parenchyma possesses 
the peculiarity that its bifurcations seldom produce branches of equal caliber 
unless adjacent to the h<»i)atic surface. The artery of the hc^patic parenchyma 
emits numerous ])ranches of limit<Hl diniensicms and practically at right angles 
to the principal artery. The main branches of the arteria hepatica propria are 
distributed to the pan^nchynia of the liver. The terminal arterial hepatic 
branches acccmipany th(^ eorre.sponding branches of its vena portae and hepatic 
duct. The thret^ structures (artery, vein duct) being enclosed in the capsule 
of Gli'-son become distributed throughout the substance of the liver (see figures 
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APPENDICULAR ARTERY AND "ItEOCOLlC CIRCLE," 



lie Ciict«, Vas luteitiDi TenniDale Rectum, Ileo- 
hed and employed fay tbe aitiit, Zan D. Elopper, at 



•syminetTica]). 



1 ileo-coliea. 



Fig. 11. Appendicular Artery, Ileo- 
colic A[ch«s, "Major Mesocolic Circle." 

The specimen was injected, dissected. 
a model. A, appendix. B. ileum. C, 
arteria ileo^cecalis dorsalia. Ill,, artetia ileo-cecali 

1. BTteria appendicularis, a single vessel of consideiable di 
circumference of the "ileo-colic circle" or the ileo-colic artery, 
emits eleven branches to the appendix. 

The "ileo colic circle" is composed of the ileal artery and the "il 
of tbe ileal artery and the ileo-colic artery, is a constant 
emitting the appendicular artery. 

The "ileo-colic arches," four in number, consist of the combined anastomosis of the arteria 
ileo-cecalis dotsalis et venttslia. They richly supply the cecum, their primordial destina- 

"Vas intestini terminale rectum" extending fr«m the mesenteronic or meso-cotic archea 
to the enteronic or colonic border, are of ample length (one-half to two inches) for liga- 
tion or clamping without compromising tbe mesenteronic or meso-colic aiches. 

The "ileal artery" extends from the bifurcation of the jejunal aitety (into the ileo-colic 
and ileal arteries) to the distal anastomosis witb the ileo-colic artery. The ileal artery 
emits branches to the ileum which is so the distal tight "major mesocolic circle" is present 
— a constant structure in a constant location. Appendix located retio-ileac. For more 
csmplete explanation see section 11., page 18. 
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Holotopy. 
,.-T)i.- h.-|.i,t 



■1 linrat.-.! in thf o 



arti'ry is in n.'lation with the 



Relation to tin' (ii-ne 
riplit half of the Iniiik. 

Skeletopy. 
Ri-Iatiou to the Osseons System. — Thf Iiepatie 
right side of the XII donuil vertehra and rihs. 
Syntopy. 
Relntion to Acljaeent Vescera.— It is in intimate relation with Ihi- ripht distal 
portion of the stomach, ripht end of the panereas. liver, choleeyst, right ertis of 
the (liaphmi^m, foramen of Winslow, portal vein. OtK^ns hepaticuK, ductus 



cysticus, oarta, inferior vena cava, omentum minus. It is located practically 
dorsal to the liver. 

Idiotopy. 

Relation of Component Segments.— The component parts of the hepatic 
artery are continuous, however, its different segments are of unequal volume. 

The hepatic artery is important in the practice of medicine on account of its 
significant relations to the branches of the vena portae. The liver receives the 
venous blood from the tactus intestinals through the portal vein. During ob- 
struction of the portal venous blood through the liver (hepatic cirrhosis, ascites, 
etc.) the physician is concerned with the problem of directing the portal venous 
blood through other channels than the liver. E. g., though the proximal portal 
veins to the proximal vena cava. 

Anomalies of the Hepatic Artery. 

The following anomalies arose in our personal dissection: 1, An hepatic 
artery arose from the gastric artery (or what may be designated the common 
trunk of it— (gastric and hepatic artery-gastro-hepatic artery). See figures 40, 
45, 51 and 53). The arteria gastrica (sinistra) bifurcates in the lesser gastric 
curvature, one branch (arteria gastrica) of which inosculates with the arteria 
gastrica (dextra) to form the proximal gastric circle. This proximal gastric 
branch frequently divides to form a distinct vascular circle located along the 
lesser gastric curvature (I term this the ** circle of the gastric artery," see figure 
63). The other branch (gastro-hepatic), located in the omentum minus, courses 
to the left end of the fissura transversa hepatica to anastomose with a ramus 
superficialis of the ramus hepaticus sinistra and supply the left liver lobe, dis- 
placing the ramus sinister. When the gastro-hepatic artery exists the anomaly 
is constant. 

An exception to this order exists in figure 51, in which there exists not only 
a partially duplicate proximal gastric artery, but the gastro-hepatic arter\' 
supplies the lobus hepaticus dextra. The circle of the gastric artery— half black 
— is evident in figure 51. The arteria gastrica hepatica is significant during 
gastrectomy on account of the location of the ligature. 2, An hepatic artery 
arose from the jejunal artery (proximal end of the proximal mesenteric artery), 
see figures 36 and 53, also X-ray illustration. This was a frequent occurence. 
3, A distinct hepatic artery arose from the aorta. 4, The cystic arterj^ 
arose from (a), the arcus duodenalis duodenal arch. (Figure 951). (b), 
From the trunk of the arteria hepatica propria (Figure 56). 5, An hepatic 
artery arose from the bifurcation of the arteria hepatica propria (see 
figures 49, 61, 56 and 63). 6, The arteria hepatica propria bifurcates from 
its origin, i. e., at the right end of the common trunk of the hepatic artery (see 
figuers 51, 56 and 60). 7, The ramus hepaticus eoui-sed ventral (instead of 
dorsal) to the ductus hepaticus communis (or ductus choledochus communis) 
in 20 per cent of the subjects. (See figures 51 and 48.) 8, The ramus hepatica 
dexter emitted an arteria cystica accessoria. (See figure 60.) 9, The right 
gastric artery was duplicate in origin. (See figures 46 and 51.) 10, The ramus 
hepaticus sinister anastomosed with a ramus hepaticus or arteria gastric sin- 
ister), forming a complete vascular circle. (See ligure 53.) 

General Remarks on Anomalies of the Hepatic Artery. 

The liver may b<» supplied, especially superficially, by small branches from 
(a), the abdominal aoi'ta : (b) from the jejunal artery (proximal mesenteric) ; 
(c). arteria gastrica (sinistra); (d), arteria renalis dextra: (e), arteria sup- 
rarenalis dextra; (f), arteria speinatiea (ovariea) lii'xtra ; (g), arteria mam- 
maria dextra; (i). art(*ria gastro-epiploiea. If any of the above siiuill arteries 
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beeomu markedly fularpcil or dilntt-d llifv hiv culled arteriae hepaticHi- hwcs- 
soriae or accessorj' hepatic arteries. 

The liver possesses an extensive blood sujiply from numerous sources. Some 
of the aeeessory hepatic arteries Iwooming eiilarged may act vicariously for any 
failing regular hepatic artery (See report by Dr. C. H. MeKenna. Surgery, 
Gynecology and Obstetrics, September. 1907. The accessory hepatic arteries are 
mainly associated with the superficial hepatic branch, ramus superfieialis 
hepatis. The accessorj' liver arteries explain why the liver remains supplied 
with blood sufficient to exist subsequent to obstruction of the usual hepatic artery 
by neoplasm, embolus. The accessory hepatic arteries possess the capacity to ex- 
perience marked dilation for the purpose of collateral circulation if required. 

The greatest therapeutic problem is the local control of blood volume, for. 
it is blood that cures disease. 

The rock and base through which circulation may be controlled is anas- 
tomosis, For example, the utero-ovarian artery or genital vascular circle rep- 
resents the typical anaNtomosis where therapeutic has attained its maximum 
results in the control of blood volume. All oliserving gj'necologists know that 
blood is the most significant agent in curing many genital diseases, especially 
those of an inilaiiuiiatory type. 

The automatic genital ganglia distributed along the Htei;o-ovarian artery have 
been specialized for so many eons of ages that any stimulant to any segment of 
the utero-ovarian arteiy congests the genittils with blood (e. g.. gestation, vaginal 
douche, electricity, stempessarj* massage, menstruation, tampon). 

In the liver the control of blood volume has advanced to u marked thera- 
peutic degree. The liver not only has the hepatic artery as a nutritive vessel, 
but receives also the hlood from the intestinal tract through the portal vein. 

The methotl by which the portal venoiis blood is directed to the heart with- 
out first passing through the liver is to transmit it by way of the proximal 
epigastric veins. The oujentiun majus is scarified and sutured to the ventral 
abdominal wall, whence the tributaries of the jmrtal vein pass into the super- 
ficial epigastric veins and finally into the pmximal vena cava and the right 
auricle. 

The liver is the largest gland in the body and it may be hoped that thera- 
peutic agents of coming time will control the hlood supply. 

At present by irritating the tractus intestinalis we can divert the lil<>oil 
volume from the liver lo a marked degree. 

111. Uastro-Epiptoic Artery. (Si-c [nitr,. ".1 i. 
GASTRIC ARTERY 
(Art«ria Oastrica.) 
The Proximal "Concentric Oanlric Circle." 

The gastric artery is one of tjie trifucatiug branches of the coeliac axis nf 
which in adult it is the least in dimension. It is the nutritive vessel of the !es.scr 
gastric curvature in which it is located. The gastric artery » an arc witli ii 
left origin from the trunk of the coeliac and a right origin from the comimm 
trimk of the hepatic and ga.stro-epipIoic arteries. Its circle is completed by the 
hepatic artery. The concavity of the gastritie artery curve U directed prox- 
imalward. It is an unpaired arterj-. 

The TOPOGRAPHY of the gastric artery may be generriized in the fol- 
lowing condensed statements. 

Holotopically (relation to general body). The ga.stric artery is located 
aymetrically in the centra! portion of thp trunk. 

Skeletopically (relation to osseous system). The gastric arteiy is relali-d 
with the I. aud II. lumbar and XII. dorsal vertebrae. 

Syntopcrillii irelation to adjacnt orL'ansl. The gaslric arWPJf Is assorijited 
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AHTEHIA APPEHDICULABIS. "ILEOCOLIC CIHCLE," "ILEO-COLIC ARCHES," 
"STRAIGHT TERMIKAL VESSEL," ILEAL ARTERY. 

Pig. IS. I injected this specimen, dissected, died and employed it aa a model for the 
artist, Zan D. Eloppei. Dorsal view. A, sppendix. B, ileum. C, coccum. 

I., arteria ileo-colica. II., arteria ileo-coecalis doisalia. III., arteiia ileo-colica. 4 
snd 4a, arteria appendicnlaris (qnaitenair vessels) aiiie from the arteria ileo-coecalis dor- 
salis. The 5 appendicnlar aiteries emit IB branches to the appendix. 

"Ileo-eolic circle" is formed by the bifurcation of the jejunal artery into ileo-colic and 
ileal aTteriea and completed by theii distal snaatomosis. It is evident in this fisnre and 
divided by a crossbai artery. The free appendicnulsT end occupies the ileo-colic circle. 
The Bigniflcation of the ileo-colic circle in this speimen is that it oHginates 2 out of S of 
the appendicular arteries and that it is an "inosculation circle" possessing automatic peri- 
pheral, spedaliied ganglia and a peripheral viscus (colon, coecum, appendix and ileum). 

Ileo-colic arches number 4 and are composed of the combined anastomosis of the ar- 
teria ileo-coecalis dorsolis et ventralis. The "ileo-colic archea" is a primordial vascnlar 
landmark. 

"Vaa intestini terminal rectum" or "straight terminal vessel of the inteatine" extend- 
ing from the mesenteionic or mesocolic arches to the border of the mesenteron or the 
colon is of ample length ('/i to 2 inches) for clamping or ligation withont compromiaiiig 
the mesenteronic or meiocolic arches. The straight vessel is of practical importance in in- 
testinal surgery. 

Ileal artery extends from the bifurcation of the arteria jcjunalia to its distal anaatom- 
osis with the ileo-colic artery. The ileal artery emita branches to the ileum which 
wholly snpply the proximal end bat sparely anpply the distal end of the ileum. For 
more complete explanation see section II., page 13. 

with the stoiiiach. pancreas, liver, chdlecyst, omeiitiiiii minus splenic and hepatic 
arteries. 

Idiotopkallij (relation of component sejiments). The gastric artery is an 
arc with its concavity presenting proxinialward. Its right origin (ex arteria 
hepatic) is practically on a level with its left origin (ex arteria coeliea). The 
gastric arch is located distal to its right origin but partly proximal to its left 
origin. The component segments of the gastric artery are continuous, how- 
ever, irregular in diameter and course. 

Xote. I shall a.ssunie that the term arteria gastrica, is correct and that it 
fshoiild be described as a single indivisible artery similar to the uteroKtvarian. 
The location of the inosculation of the right and left gastric artery cannot be 



indifated or inarkfd. For eonvenii-iH-c of descriplion the tiTiiis ri^lit origin, 
opitro destra and left orijiiu, oripo siniatr^ may be employed. It is true the 
^stric artery may vary in diameter in diffeivot segments, however, this fa.c5t 
dot's not furnish the eine to the point of inoseulatiou. We shall asanme as the 
correct terms aileria gastriea (dextra). riirht jra-itrie artery and arteria ga«- 
trica (sinistra) left jraslric artery. 

I. Arteria Gastrica (Dextra). 

Siftioayms. Arteria pyloriea. Arlerla gfl^ti'ii^a minor. Arteria, eorouaria 
ventrieuli destrn, Arteria gustrica snperior dextra. ripht coronary artery, right 
^stric artery. 

Die rechte ohere Kranz Piilaader des magens. 

Eleine oder rechte Kranze pulsader des magens 

Arte re gastrique droite. 

Origin. The arteria gastrica dextra, or right jjastiic Hrterv jirLses: (a), 
from the right branch of the arteria hepatiea propria; (b). from the arteria 
hepatica communis; (c) from the left branch of the arteria hepatiea propria: 
(d), from the arteria gastro-duodenalis; (e). from the common trunk of the 
arteria hepatica propria. The right gastric artery arises opposite the proximal 
border of the pvloris. See figures (30), (38), (40). (42). (43), (44), (45). 
(46), (47), (48). (49), (51), (53), (56), (57). (63). 

Course. The course of the arteria gastrica dextra is first distiilward toward 
the pylorus whence it directs itself leftward in a curved, sinuous journey Iw- 
tween the blades of the omentum parallel and adjacent to the minor gastric 
curvature to inosculate with the arteria gastrica slnistrji. The distance between 
the gastric artery and the lesser gastric curvature varies from contact to one 
inch. The direct couirse of the artcrj' may be interrupted by deviating 
anastoiitses. 

At the junction of the middle and right third of the lesser gastric curve the 
right gastric artery bifurcates forming the right half or p<jrtion of what I term 
the "Circle of the gastric arli^ry" (Fig. (63) — ) which is completed by the 
bifurcation of the left gastric artery. 

Dimfiisions. It is 1/12 of an inch in diameter and its length cannot be 
measured as [he arteria gastrica forms by inosculation one indivisible artery 
similar to the arteria uterina ovarica. Its diameter is greater at its origin than 
4 inches leftward. It extends from the point of inosculation with the left gas- 
trie artery to the arteria hepatiea propria. The root of the arteria gastrica 
dextra is of less dimension than that of the arteria gastrica sinistra. 

Location. The arteria gastrica dexira is situated in the right end of the 
minor gastric cur\'ature between the blades of the omentum minus. 

n. Arteria Gastrica (Sinistra). 

SynOHi/m.s. Arteria eonuiaria ventrieuli sinistra. Arteria gastrica snpe- 
rior sinistra. Arteria conmaria ventrieuli superior, (i astro- hepatic artery. 
Arteria gastrica major, left coronary artery. Arteria ga-striea magna, left gas- 
tric arteiy. 

Linke obere Kranz Pulsader des magen-s. 

GrosBe obere magcD Kranz Gefasse. 

Artere Gastriqne gauche. 

Origin, It arises: 1st, as a rule from the proximnl surface of the trunk of 
the eoeliac artery between its origin and bifurcation into hepatic and splenic 
• arteries. 2Dd, it may arise from the arteria splenica or 3rd, froiii the arteria 
hepatic communis. 

Course. It cnursei proxiuialwaitl. ventralward and leftwurd over Ihe left 

cms of the diaphrHiini in a special fold of peritueniii to tl jirdiin- ciritic- of 
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curved course, distalward, rightward. parallel, to the lesser curvature of the 
the stomach, to supply the cardia whence it directs itself by an aeut« angle in a 
stomach between the blades of the omentum minus in the gastro-pancreatic 
fold to inosculate with the arteria gastrica dertra (ex arteria hepatica). It 
pursues a semicircular, sinuous course between the blades of the onentum 
minus. In the beginning of its course it lies dorsal to the onetum minus. 
The course of the arter\' varies considerablv as to its distance from the lesser 
gastric cur\ature. The course of the gastric artery may not only present 
sinuosity but angularity. 

In its course adjacent to the junetipn of the left with the middle third of the 
lesser gastric eur\-e it bifurcates, formine the left half or portion of what I 
call the "Circle of the gastric arterj" (See figure (6:3i — ) which is completed 
by the bifurcation of the right gastric arter>'. 

In short the middle third of the gastric arter>- bifurcates, forming a vascular 
circle— ''Circle of the gastric artery." The bifurcation of the left gastric 
artery presents frerjuently two arteries of ec^ual volume coursing practically 
parallel to the distal third of the lesser curvature. 

The "circle of the gastric arter>*" may be of considerable dimensions— e. g. 
4 inches in length by one inch in diamater and of oval form. 

Location. 1st. Dorsal to the omentum minus. 2nd, within the gastro 
pancreatic fold and between the minor omental blades. It is located in the 
lesser gastric cur\'ature. 

Dimension. The arteria gastrica sinistra is about 1 6 of an inch in diameter 
at its origin at the coeliac axis. It possesses the minimum dimension of the 
three coeliac branches and gradually diminishes toward the middle of the lesser 
curvature. The inosculation of the (right and left^^ gastric arter>' might be 
considered to occur at the middle of the lesser gastric curve where the arteries 
are the most diminutive in diameter. Its length cannot be designated as the 
point of its inosculation with the arteria ga.strica dextra cannot be located — it 
may measure 10 inches in length. 

Bamus Anastomoticus. 

The Inosculation of Right and Left Gastric Arteries. 

Ramus anastomoticus is the means by which the arteria gastrica dextra et 
sinistra become solidly inosculated. The right irastrie arterv (ex arteria 
hepatica) forming a single indivisible. LMmtinuous vessel— the proximal gastric 
va.scular arch. The ramus anastomoticus unites the right and left gastric 
arter>' producing the "proximal concentric gastric circle." Since the gastric, 
right and left forms by inosculation a sinirle. indivisible, continuous vessel similar 
to the arteria uterina ovarica. all its branches will be known as branches of the 
eastric artery. Fre<|uently the gastric artery cours<^s as a double practically 
parallel vessel of almost t^jual volume for 1 3 to lo its length in its middle por- 
tion and these two branches may inosculate forming a distinct vascular circle 
of considerable niatniitude loeat«'d in the lesser gastric curature—** Circle of 
the gastric artery." 

THE GASTRIC ARTERY. (Arteria Gastrica). 
The "Proximal Concentric Gastric Circle." 

Synonyms af \Th( Gastric Artf rjf.) 

Proximal (jnstnc (inh. Arteria. L^astrieasuperior. A reus gastricus proxi- 
mal. Arcns trastricus minor. Arcns arteriosus proximal. Arcus arteriosus 
ga<tricns minor. Arteria corona ria ventriculi. Arteria eoronaria ventriculi 
proximal. Arteria (•(►ronaria ventriculi superior. Arteria eoronaria ventricu- 
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ABTEBIA APFENDICDLARIS. "ILEOCOLIC CIRCLE," "ILEOCOLIC ARCHES." VAS 
IHTESTINI TERMINALE RECTUM. ILEAL ARTERY, RIGHT DISTAL, 
"MAJOR MESOCOLIC CIRCLES." 

Fig. 13. SpecimeD injected, dissected, diied and employed ai a ipecimen by (he artiat, 
ZaD D. Eloppei. Dorsal view. A, appendix. D. ileum C, cecum. I,, aiten* llto-colica. 
II., arteiia ileocoecslis doisalia. II-, Btteiia iteacoecalis ventialis. 

1, Artena appeudiculsria (primary vessel) arises from the light balder of the ileo- 
colic circle, i. e., from the ileocoecalii doisalis. 2, atteria appendicularis (seconilary vet- 
let) arises from the right border of the ileocolic circle, i. e., from both dorial and ventral 
arteria ileocaecalis. 3, arteria appendicularis (tertiary vessel) arises from the arleriA 
ileocoecslis dorsalis. Observe that the 3ad and 3rd appendicular arteries forms an anas- 
tDtnosing loop simulattng a mesenlenc arch. S, is the anastomotic branch between the 
cecum and appendix. The 3 appendicular branches emit 16 branches to the appendix. 

"Ileocolic circle" is formed by the bituication of the arteria meaentenca piojiiniBl into 
the ileocolic and ileal arteries and completed by their distal anastomosis. The lignifi cation 
of the ileocolic circle is that it generally emits the arteria appendicularis which imroorlal- 
iies it among vascular circles. It ts a constant strucluie located in the ileo-colic angle. 
The ileo-colic circle is evident in this specimen. It is divided by a crosa bar artery. lU 
signification is that it ohginates two of the three appendiculai artenea. There ia a 
tendency in the development and diHetentiation of viscera to form the "inosculation circle." 

The ileocolic arches numbei B and are composed of the combined anaatomosis of the 
artena ileo-coecalis doisalis et venlralis. The "ileocolic arches" are a primordial vaiCDlai 
landmark. They ate located in the ileocolic angle and attend the cecum. 

"Tas intestini termicale rectum" or "straight terminal vesisel irf the intestine" eilendlns 
from the mesenteronic or mesocolic arches to the border of the meientcron or the colon is of 
ample length (": to 2 inches) tor clamping or ligation without' compromising the mesenteronic 
or mesocolic arches. The straight vessel is of practical importance in intestinal surgery. In 
the mesenteron there is perhaps six "straight vessels" to the inch. In the mesocolon there are 
four "straight terminal vessels" to the inch. The meiocolic "straight terminal veaael" la of 
two kinds, vit: (a), the "long straight terminal vessel" which attends the colon and an ap- 
pendix epiploicus; (b), the "short straight terminaJ vessel" which supplies the colon only. 

The ileal artery extends from the bifutcatioD of the arteria mesentenca proximal to Its 
distal anastomosis with the ileocolic artery. The ileal artery emits branches to the ileum 
whitli is so limited in blood supply at its distal end that is it liable to ulceration and per- 
foration especially in typhod fever or lubetculotis. The ileal artery forns the left circumfer- 
ence and the ilfeocolic artery the right circumference of the ileocolic circle,. Kight distal 
"'msiior mesocolic circle" present. For further explanation aee acctian U. page 19. 
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The ** concentric gastric circles'*— marked in black— are plainly visible with 
gastrium reflected proximalward or in situ. 

The ** concentric gastric circles" are of practical interest in surgical pro- 
cedure on the stomach. They are of vastly more practical interest than the 
circle of Willis, which has maintained its undisputed swa yfor two and a 
quarter centuries. 

The stomach practically lies between the ** concentric gastric circles," i. e., 
the gastric artery proximally and the gastro-epiploic artery distally, and in 
performing gastrectomy a ligature is required at the right and left end of the 
gastric artery and also at the right and left end of the gastro-epiploic artery. 
In ligature of the gastric artery, it is practical to attempt to determine if a 
ramus hepaticus exist which should not be ligated. 

THE "DUODENAL CIRCLE/' ABCUS DUODEKALIS." 

Arteria Pancreatico-duodenalis Proximal, Arteria Pancreatico-duodenalis 

distal. 

The ^'duodenal circle" or duodenal arc connects the hepatic artery with the 
jejunal artery. It is solidly and compactly anastomosed with the ** Pancreatic 
Circle." The ** duodenal circle" is composed by the solid and compact inoscula- 
tion of the arteria Pancreatico-duodenalis proximal (superior) with the arteria 
pancreatico-duodenalis distal (inferior). 

A. ABTEBIA PANCREATICO-DUODENALIS PROXIMAL. 

The Proximal (Superior) Pancreatico-Duodenal Artery. 

The Major Pancreatico Duodenal Artery. 

Origin. The proximal pancreatico-duodenal artery arises from the right 
gastro-epiploic artery dorsal to the pylorus. It originates from the gastro- 
epiploica dextra on a level with the proximal border of the pancreas. 

The proximal pancreatico duodenal artery may possess two origins, one 
from the right gastro-epiploica and the other from the varied sources — the 
hepatica propria, right gastric epiploica, the aorta, see figures (30), (38), (39), 
(43), (44), (45), (46), (51), (56), (57), (62). The proximal pancreatico- 
duodenal artery may arise as one artery and shortly bifurcate — one branch 
coursing ventral and the other coursing dorsal to the duodenum, see figures 
(33), (40), (42), (47), (59), (64). 

Course. The proximal pancreatico-duodenal artery courses distalward and 
leftward in the concavity of the duodenum between the duodenum and head 
of the pancreas, whence it inosculates with the distal pancreatico duodenal ar- 
tery. 

Dimension. The proximal pancreatico duodenal is is an artery of equal or 
perchance less dimension than that of the right gastro-epiploica. It possesses a 
diameter of perhaps 1/10 or 1/12 of an inch and its length cannot be meas- 
ured as its point of inosculation with the distal pancreatico-duodenalis is in- 
visible. 

The proximal pancreatico duodenal arter>^ is of greater dimensions than 

that of the distal. 

B. ARTERIA PANCREATICO-DUODENALIS DISTAL. 

The Distal (Inferior) Pancreatico Duodenal Artery. 

The minor Pancreatico-duodenal artery. 

Origin. The distal pancreatico duodenal artery arises singly from the right 
side of the jejunal artery, see figures (48), (53), (59), (61), (64). It may 
possess a double oritjiu from the jejunal arterj-, see figures (25), (30), (38), 
(39), (40), (41), (43), (44), (45), (47). (51). It may possess a treble origin. 



branclips to the pTtixiiiinl iiiid distal surface of tlii? pylorus. The pyloric 
branches aoaHtomoso with the branohes of the arteria gastro epiploiea dextra. 
(5). Arteriii diaphragmaika, may be emitted from the gastrie artery. It 
supplies mainly the diaphragm and adrenal of its corresponding aide. 

"The Concentric Gastric Circles." 
If the abdominal aorta is completely injected with red lead and starch and 
the celiac axis with its trifurented liranehra isolated by dssecton, two concen- 
tric gastric circles are \*isihle, viz.. The one the lesser, the proxiinal or gastro- 
keputic circle, loeated in the lesser gastric curvature; the other, the greater— tA« 
diatal or kcpato-splenk cirilc located on the greater gastric curvature. The 
concentric gantric circles, constant structures, are o£ ample interest— anatomic 
physiologic, and pathologic— to demand attention. The "concentric gastric 
circles" are formed by the anastomosis of the proximal and distal "gastric 
arches," i. e., by the iuosculation of the righl and left gastric arter>' proximnlly 
and gastro-epiploic arterj' dislally. 

The Proximal Oasfric Circle (OaBtric Artery). 

The proximal or gastro-Uepatic circle, the lesser gastric circle is formed by 
the inosculation of the right and left gastric arteries. It is a constant circle 
and of equal interest to that of Willis. The proximal gastric arch is some 8 to 
10 inches in length. A half dozen years ago Dr. W. K. Holland published an 
article on this subject, naming it the "Byron Robinson gastro-hepatic circle." 
Since that time I have devoted considerable time and attention to the matter, 
and now view the above circle as half the stoiy. 

The stomach possesses two concentric circles (a proximal and distal) of e<iual 
clinical interest. By the B. N. A. anatomic nomenclature the lesser gastro hepa- 
tic circle completes its anastomosis through the ramus anastomotteus which 
unites the right end of the gastric artery (ex-arteria hepatica) with the left end 
of the gastric artery (exarteria coeliaea) producing the proximal gastric arch. 
The lesser, the gastro-hepatic circle is a constant structure. It is of practical 
interest in medicine and surgerj'. In the central portion of the gastric artery 
it bifurcates and reunites forming an oval '•ixd inches in length which 1 tenn 
the "circle of the gastric artery." 

The' plan of the blood apparatus of the stomach in similar to that of the 
general tractus intestinalis. viz.. trunk, branch, an-h. "straight terminal vessel." 
The gastric artery is a branch and an an.'h of the coeliae trunk, while its rami 
gastrici— gastric branches — constitute the "straight terminal vesser' of the 
stomach. 

Distal Qastric Circle (Qastro-Epiploic Artery). 

For thi.s subject see Mrilicil Slaiid'iril, Feb. HlOS. 

General remarks. Tht- gastric artery, the smallest of the three branches 
of the coeliac trifurcntion is remarkable for its maximum dimension at its left 
origin while its right origin is equally remarkable for its minimum dimension. 
It describes a circular sinuous course along the minor gastric curvature froiQ 
its left origin at the coeliac axis to its right origin at the middle third of the 
hepatic artery. The gastric artery is the smaller and proximal arch of two eon- 
centric gastric circles. The gastric art^rj- is of signi6cant importance in sur- 
pc&l procedures from the fact that frequently it emits a branch of marked 
dimension to the liver. Hence the ligation of the gastric artery adjacent to its 
left origin may seriously jeopardize the vascular supply of the liver, i, e., the 
lobus sinistra, (si-e figures (40), (44). (47j, (51). (53). In extripating the 
stomach as regards the blood supply tho gastric arter.v should be ligated at the 
right and left origins. The gastro-epiploic artery should also be ligated at ita 
ri^t and left origins, i. e., ut its left origin from the splenic arterj' and its 
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ARTERIA APENDICULARIS. "ILEOCOLIC CIRCLE." 'ILEOCOLIC ARCHES." 
STRAIGHT TBRHINAL VESSEL." "ILEAL ARTERY." 

Fig. 14. Specimen injected, diwccted, dried ana employed aa a model by the artiat, 
Zan D. Klopper. Dorsal view. A, appendix. B, ileum. C, cecum. I., aiteiia ileocolic 
IL, aiteria ileococcalis doisalis. in., arteria ileocoecaliB veotralia. 

1, Aiteria appendicularia, a lin^e Tesael of considerable dimension, arise* fiom tlw 
rigbt ciTcumfetence of the ileocolic circle, i. e., the ileocolic tittry. The appendicuUi 
artery emits 11 branches to the appendix, fi, is the anastomotic branch between the cecnm 
and appendix. 

."Deocolic dide" is formed by the bifarcation of the aiteria meaenterica piozinial iato 
tbe ileocolic and ileal arteries and completed by their distal anastomosis. The signification 
of the ileocolic circle is th«t it generally emits the arteria appeodicularis which immot- 
taliies it among vasenlar circles. It ia s constant structure located in the ileocolic on^e, 
and is a primordial vaaenlar landmark. It is a typical "inosculation circle" consisting 
of a vasculai aic, peripheral automatic specialiied ganglia and a peripheral Tisciu. "Ileo~ 
colic circles, 4. The function of an "inosculation ciide" is to congest its peripheial riscus to 
acentuate common visceral function (sensation, absorption, secretion, peristalis) and it be 
the genital "inosculation circle" to accentuate spedal function (menstrua tiou, ovulation, 
gestation). "Straight terminal vessel" of ample length foi damp or ligature. 

For more complete descriprion see section II., page 13. The appendicular artery, of 
considerable dimension is not compromised with facility by meso appendidtia. 

right origin from the hepatic arterj' as it courses ventrhl to the caput pancrea- 
ticus. Hence, to extirpate the gastrium ligate the gastric and gaatro-epiploic 
arteries— the proximal and distal gastric arches— at their right and left origins. 
Pyloric branches— ra«it pylorici—ot limited number and caliber from the gastro 
epiploic artery may require clamping from active anastomotic oozing. In vis- 
cera there is a tendency to form distinct vascular circles, anastomosis the "In 
osculation circle"- both the gastric and gastro-epiplolc arteries are sinuous in 
thi'ir course, and of greater length than the respective curvatures at rest in 
order that the distention and contraction of the stomach may be aeconunodated. 
From the given description it is evident that the stomach is surrounded by an 
uninterrupted arterial circle formed by the gastric artery and gastro epiploic 
artery. Also that the branches derived from this arterial circles constitute a 
solid and compnet Hnastomalii' network on the dodi>rsal and ventral gastric 
walls. 
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lit- lu'patii' artory and ends at the 
■ artery nf the major gastric curvature, ad- 



The rock and base of circulation is'tbe BnaatomOBis and b frequent form il 
that of the " inosculatiou circle" in relation to viscera— e. g. " utero-ovarian 
circle," "ileocolic circle," "ileocolic arches" "concentric gastric circles," 
"ovarian circles." Circles of Willis. One of the greattat therapeutic prob- 
lems is to control the volume of blood in the "vascular circles" for blood pre- 
vents and cures disease. The means by whieh blood is controlled in anastomosis 
or the "inosculation circte" is by stimulating automatic specialized ganglia 
located along th* vascular circle and within the peripheral viscus. They 
are stimulated by hot douches, tampon, electricity, massage, gestation. For 
example, the gangli located on the "ileocolic circle" may be stimulated by 
massage, by cathartics, by visceral draina^, by *?xereise. by electricity, by 
eating coarse food— all of which entices blood to the enteron from the "ileocolic 
circle." 

The natural stimulation of the "concentric gastric circles" (composed of the 
gastric and gastro-epiploic arteries) is Ouid and food, as similarly the natural 
stimulation of the "utero-ovarian circle" is menstruation and gestation 

m. GASTBOEPIPLOIC ARTERY. 

Arteria Gaatro-Epiploica. 

The gastro-epiploic arliTj 
Splenic artery. It is the nutritive 
jacent to which it is located. 

The gastro-epiploic artery is an arc with a left origin fi-om the splenic and a 
right origin from the hepatic artery. (I discard the gastro-dudodenal artery.) 
The distal concentric gastric circle is completed by the splenic and common 
hepatic trunk. The gastro-epiploic artery (dextra) is one of the two bifurcat- 
ing branches of the eommou hcpatico-gastric trunk. The concavity of the gas- 
tro epiploic artery- the distal concentric gastric circle— is directed proximal- 
ward. 

The gastro-epiploic artery is unpaired and remarkable for its liberal dimen- 
sion, diameter and length and marked pulsations, peristalsis. 

The Topography of the gastro-epiploic artery may be condensed i 
following propositions, viz.: 

Holutop^l { relation to general body i . 

The gHBtro- epiploic artery is located bil«terally symmetrical in t 
portion of the trunk. 

midflnpy (relation to o^senns system'. 

The gastro-epiploic artery possesses a variable location according to the dis- 
tended or contracted state uf the stomach and also according to the form of the 
stomach. Perhaps the most general ioi'ation of the gastro-epiploic artery (i. e., 
the distal portion of the arc) is on a level with the (XI.) dorsal vertebra and 
(X.) costal arch. The right origin of the gastro-epiploic artery is on a level with 
the (I.) lumbar vertebra. The left origin is on a level with the (Xll.) dorsal 
vertebra. 

Syntopy (relation to adjacent viscera). 

The gastro-epiploic artery is intimately associated with the greater gastric 
curvature, the omentum majus. the caput pancreatietis, pylorus, duodenum, 
spleen, jejunum, ileum, liver, gall bladder, ventral abdominal wall, right trans- 
verse, left and sigmoid colon. 

P. Jdiotopy (relation to compottejit segments). 

The component segments of the gastro-epiploic arterj- are .continuous, how- 
ever variable in diameter. The origin of the right end of the artery is located 
considerably more distalward than that of the left end. The component seg- 
ments form an arc with its concavity presenting proximalward. 
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artery. The gastric artery is the smaller arch of two concentric gastric circles. 
The gastric artery is of significant importance in surgical procedures from the 
fact that frequently it emits a branch of marked dimension to the liver. Hence 
the ligation of the gastric artery adjacent to its left origin may seriously jeop- 
ardize the vascular supply of the liver— the lobus sinistra— (See figures (40), 
(44), (47), (51), (53), ( — ). In extirpating the stomach as regards the blood 
supply the gastric artery should be ligated at the right and left origins. The 
gastro-epiploic artery should also be ligated at its right and left origins, i. e., 
at its left origin from the splenic artery and its right origin from the gastro- 
epiploic artery as it courses ventral to the caput pancreaticus. Hence, to ex- 
tirpate the gastrium ligate the gastric and gastro-epiploic arteries— the proximal 
and distal gastric arches— at their right and left origins. Pyloric branches — 
rami pylorici— of limited number and caliber from the gastro-duodenal artery 
may require clamping from active anastomotic oozing In viscera there is a 
tendency to form distinct vascular circles. Both the gastric and gastro-epiploic 
arteries are sinuous in their course, and of greater length than the respective 
gastric curvatures when at rest, in order that the distention and contraction 
of the stomach may be accommodated. 

(B.) Gastro-Epiploic Artery. Arteria Gastro-Epiploica 

'^ Distal Concentric Gastric Circle/^ 

Synonyms. Arteria gastrica inferior. Arcus gastricus inferior. Arcus 
gastricus major. Arcus arteriosus gastricus inferior. Arteria coronaria ven- 
triculi inferior. Arcus arteriosus gastricus major. Arteria gastrica ventriculi 
major. Arteria gastrica distal. Distal gastric artery Magen-Netzpulsader 
I 'arteriae gastro-epiploique. 

Note. I shall assume that the term arteria gastro-epiploica is correct and 
that it should be described as a single, indivisible, continuous artery similar to 
the arteria uterina ovarica. The location of inosculation cannot be indicated 
or marked. For convenience of description the right origin— origo dextra and 
left origin— origo sinistra may be employed. The arteria gastrica epiploica may 
vary in diameter in different segments, however, that does not render a clue to 
the point of inosculation. The arteria gastro-epiploica will be described as (III) 
gastro-epiploica dextra and (IV) gastro-epiploica sinistra. 

(m). Arteria Oastro-Epiploica (Dextra). 

Right Gastro-Epiploic Artery. 

Synonyms. Arteria gastrica inferior dextra. Arteria coronaria ventriculi 
inferior dextra. Right gastro-epiploic artery. Right inferior gastric artery. 
Rechte Untere Magen-Netzpulsader, L'arterie gastro-epiploique droite. 

Origin. The arteria gastro-epiploica dextra arises as a bifurcation from the 
arteria hepatic. It originates in the region of the pylorus. 

Course. It courses sinuously from right to left between the two ventral 
blades of the omentum minus, adjacent and parallel to the major gastric cur- 
vature. It inosculates with the arteria gastro-epiploica sinistra, or left gastro- 
epiploic artery (ex arteria lienalis). It passes vertically distalward dorsal to 
the proximal portion of the duodenum and adjacent to the duodenum. It courses 
between the caput pancreaticus and pylorus. 

Dimension. The arteria gastro-epiploica dextra possesses a diameter of % 
of an inch and its length cannot be measured as it has an indefinable segment 
of the indivisible arteria gastro-epiploica. The arter>^ is remarkable for its 
dimensions and vigorous pulsation. It forms next to the utero-ovarian and 
transverse mesoeolic arch, the longest vascular arch in the body. 
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Locution. It is sitiiatod adjacent and parallel to the major gastric cur- 
vature between the two veutal omental blades. 

(IV). Arteria Oostro-Epiploica (Sinistra). 
Left Oastro-Epiploif Artery. 

Sytwnyms. Arteria gastrica sinJatra inferior. Arteria eorouaria ventricuii 
inferior sinistra. Left inferior gastric arterj'. Left distal gastic artery. Leuke 
Uutere Magen-Netzpulsader. L'arterie gastro-epiploique gauche. 

Origin. The arteria gastro-epiploica sinistra arise.s from the arteria lienalis 
adjacent to the cauda pancreatica. It appears as a continuation of tlie splenic 
artery with it« direction reversed. It may arise from the trunk or branch of the 
splenic artery. 

Course. It courses from left to right ventral to the eauda pancreatica and 
between the blades of the omentum major. It piirsnes its course adjacently 
parallel to the major gastric curvature to inosculatie with the arteria gastro-epip- 
loica dextra. It appears as a continuation of the splenic artery with its direc- 
tion ehanped. It first directs itself proximalward and leftward toward the 
fundus of the stomach lying dorsal to it. Secondly, it directs itself distalward 
and rightward adjacently parallel to tlie major gastric curvature. 

Location. It is located parallel to the major gastric curvature and between 
the ventral blades of the omentum majiis. 

DimiHsioii. It posses.ses a diameter of 1/8 of an inch and its length cannot 
be measured as it is an indefinable segment of an indivisible nreh. It is generally 
equal in diameter to that of the arteria gastro-epiploica dcxlra, however, fre- 
quently its diameter exceeds that of the right gastro-epiploie and would sug- 
gest the idea of its dominating magnitude exactly similar to that of the arteria 
gastrica sinistra, exceeding that of the arteria gastrica dextra. The artery is re- 
markable for its diirieusion and vigorous pulsation, especially during gastric 
gestation. 

Ramus Anastomoticus. 

The i)wsciil(tti»i_/ branch. By ineans of the ramus tinastomoticus the arteria 
gastro-epiploica dextra and sinistra are compactly inosculated, forming the distal 
"concentric gtislrie circle," arcus gastricus distal or arcus arteriosus gastriciis 
distal (major). The inosculation of the right and left gastro-epiploie arterj- 
resembles tliat of a stovepipe— presenting no visible change in diameter or 
conjunction. 

The ramus anastomotieiis produces through the arteria epiploica dextra and 
sinistra a single, indivisible artery— the distal gastric vascular arch— the arteria 
gastro-epiploica. The left gastro-epiploie artery (ex arteria splenica) solidly 
inosculates with the right gastro-epiploie arterj' (ex arteria liepatica). It is the 
"greater concentric gastric vascular circle." 

Arteria Oastro — Epiploica. 

Distribution. Arteria gastro-epiploica distributes branches to the stomach, 
omentum majus and colon transvci-suiii. Since the arteria gastro-epiploica 
(sinistra et dextra) is compactly inosculated, it is a single indivisible arterj' and 
its branches will be known ba emissions of the gastro-epiploie artery. 

Branches. The arteria gastro-epiploica emits numerous hranches from its 
proximal border to the dorsal and ventral surface of the greater gastric cur\'a- 
ture. These branches known as rami gastriei dorsal et ventral, richly anastomose 
with the rami gastriei dorsal et ventral from the arteria gastrica. The arteria 
gastro-epiploica emits branches— 6 to 10— (figure 60) to the omentum majus 
from its distal border. These branches to supply the great omentum, known 
M rami epiploic! are of considerable length and diameter. 

General remarks The arteria gastro-epiploica is remarkable for il.s dimen- 
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tude, that the left end is the origiu. exactly siniiiar to that of the arteria ^astrica '] 
sinistra, exceeding that of the arteria gastriea sinistra. 

Ramus AJoastomoticns. 

The Inoscrilotion Branch. 

By means of the ramus anustomoticiis the inosc-ulation of the right and left , 
gastro-epiploic artery resembles that of a stove-pipe— no visible change in di- 
ameter or conjunction. 

The ramus anastomoticus produces with the arteria epiploica dextra and sin- 
istra a single, indivisible artery— the distal gastric vascular arch— the arteria 
gastro-epiploica. The left gastro-epiploic arterj- (es-arteria splenica) solidly 
inosculates mth the right gastro-epiploic artery (ex-arteria hepatieaj. It is the 
"greater concentric gastric circle." 

Arteria Gastro-Epiploica — Gastro-Epiploic Artery. I 

"Distal Concentric (iastric Circle." 

Synonyms. Arteria gastriea inferior. Arcus gaatrieus inferior. Areus 
gastricus major. Aieus arteriosus g^stricus inferior, Arteria eoronaria ven- 
triculi inferior. Ai-cus arteriosus gaatrieus major. Arteria gastriea ventricnli 
major. Arteria gastriea distal. Distal gastric artery. Magen-Netzpulsader. 
L'arteriae gastro-epiploique. 

The gastro-epiploic artery is considered as a single indivisible vessel with a 
right origin from the hepatic and a l«ft origin from the splenic artery. Since 
the arteria gastro-epiploica (sinistra et dextra) is compactly inosculated, it is h 
single indivisible artery and its branches will be known as emissions of the gas- 
tro-epiploic artery. 

Distribution. The gastro-epiploic artery, or arteria gastro-epiploica, distrib- 
utes branches to the stomach, pancreas, omentum majus. duodenum and colon 
tranaversum. 

Branches. In its horizontal course the arteria gastro-epiploica emits numer- 
ous flesous branches from its proximaJ border to the dorsal and ventral surface 
of the greater gastric curvature. These branches, known as ramii gastrici, dorsal 
et ventral, richl.v anastomose with the rami gastrici, dorsal et ventral, from the 
arteria gastriea.. The arteria gastro-epiploica emits branches— epiploic arteries 
right, middle and left— arteriae epiploicae dextvae mediae et sinistrae) 6 to 10 
(fig. 60) to the omentum majus from its distal horizontal border. These 
branches, long, slender and slightly sinuous, supplying Ihe great omentum, 
known as rami epiploici, are of considerable length, diameter and solid anas- 



In th'e distalward coiirse of the gastro-epiploic artery on the right side, it 
emits branches to the duodenum. The gastro-epiploic artery emits the arteria 
pancrealico-diiodenalis (proximal) as it passes the distal border of the pylorus. 
The pancreatico-duodenal artery courses between the head of the pancreas and 
duodenum, emitting branches to both organs. The pancreatico-duodenal artery 
bifurcates, one branch passing on the ventral surface of the head of the pancreas 
to anastomose with the arteria pancreatico-duodenal is distal from the brauehea 
of the jejunal artery, the other coursing ventral to the head of the pancreas. 
The pancreas receives, also, a branch which traverses on its dorsal surface, anas- 
tomosing with the splenic and its brnnches. These three branches are of con- 
siderable dimensions, conducting a vigorous stream of blood. 

In the distalward course of the gastro-epiploic artery on the left side, it 
may emit a branch to the pancreas. It not infrequently emits a large branch 
to the left border of the omentum majus, It may emit one of the vaaa brevia. 
All the branches of the gastro-epiploic nrterj- are solidly and compactly anas- 
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Fig. 17. Specimen iojected, distended, dried and employed a 
D. Kloppei. Dorsal view. A, appendix. B, ileum. C, cecun 
arterial ileo-coecalis. Ill, arteiia ileo-coeclis ventialis, 

1, arteria appendicularis, a vessel of limited dimension, arises from the i 
ference of the iteo-colic circle. A secondary vessel arises from the dorsal ileo-coecal artery. 
The appendicular artery emits 14 branches to the appendix. Jdeso appendicular arches exist. 

The "ileo- colic circle" is farmed by tbe bifurcation of tUe jejunal artery into the ileo- 
colic and ileal arteries and completed by their distal anastomosis. 

It is a typical "inoaculation circle," cansistiag of vascular arc, automatic specialised 
peiipheiai gaoElia and peripheral viacua. Its function is to engorge its peripheral viscus, 
"ileo-colic arches number 7. X represents an aneurism of the ileal artery. Right distal 
"Hsjoi Heso-colic circle" present. For more complete description see section II., page 13. 

Other and with rauii gaistro-epiploici (dorsal et ventral), producing solid and 
compact vascular anastomosis. The arteria gastrica emits small twigs to the 
omeutum mioiis 

Ramus heptitkus. Frequently the arteiia gastrica emits a branch some three 
ioches from its origin to the left lobe of the liver. It may, perchance supply 
the entire left liver lobe displacing the ramus hepaticns proprius sinister. Since 
the arteria gastrica may emit frequently a large branch to the liver the first 
branch of the eooliac artery may be termed the gastro-hepatic artery (arteria 
gastric hepatica). 

Rami pylortci. The right gastric artery emits several branches to the proxi- 
mal and distal surface of the pylorus. The pjlorie branches may anastomose 
with the branches of the arteria gastro-epiploica dextra. 

Arteria diaphragmatica may be emitted from the gastric artery. It supplies 
mainly the diaphragm and adrenal of its corresponding side. 

General rtmarks. The gastric arterj'. the smallest of the three branches of 
the eoeliac trifurcation is remarkable for its maximum dimension at its left 
anf;\a while its right origin is equally remarkable for its minimum din 
It describes a circular sinuous course alon^ the minor gastric cuni'ature from 
ita origin at the cocliae axis to its li^ht origin at the middle third of the hepatic 




AHTERIA APPENDICULARIS. "ILEOCOLIC CIRCLE" "STRAIGHT TERMINAL 
VESSEL." "ILEOCOLIC ARCHES ' "ILEAL ARTERY" 

Fig. 18. Specimen injected, distended, dried and employed a 
Klopper. Dorsal view. A, appendiis. B, ileum. C, cecum. I. 
iUocoecalis. Ill, arteria ileocoeclis ventralis. 

1, aiteria appcDdicularis, s single vessel of limited dimension, arises from the right cii- 
cumfeience of the ileocolic circle (incompletely present). The appendicular artery emits 18 
branches to the appendix. 

For further description, see section II., page 13. 

terniinal vessel of the iiitcKtinp (vas intestinii terininale recttmi), extendint; from 
the mesenteric arches to the intestine. In other words, there is trunk, branch 
and slraigrht terminal vessels typically manifest in the blood supply of the colon 
and enteroD. 

The stomach posses.se« exactly a similar condition, which is evident when 
demonstrated. The great trunk for the gastrium is the coeliac tnink (truneus 
coeliacus) ; the branch for the stomach is the gastric artery, and in the stomach 
the branch and arch are practically united; finally, the straight terminal ves- 
sel ot the slomaeh (vas pastrici terminale rectum). The straight vessel of the 
gastrium arises from the branches of the coeliac axis (gastric, hepatic, splenic). 
Hence the arrangement of the blood apparatus of the stomach resemblM the ar- 
rangement of the blood apparatus of the Irai^us intestinalis and consists of a 
trunk, a branch, an tirch. and n straight terminal vessel. See figure (63). The 
gastrium could be extirpated, leaving in ^itii the two concentric gaatric circles, 
by simply incising the straight terminal vessel. 

"CONOENTEIC OASTEIC CIRCLES." 
Composed of: (A) Arteria Qastricia and (B) Arteria Gasb-o-EpipIoica. 
(A). Gastric Arten/. Artrrki Gttstrka. Proximal Con<:rnlric Circle, 
Synonyms. Proximal gastric cirdf. Arlcria giistrica superior. Arena 
gastriens proximal. Arcus gaatricus minor. Arciis arteriosus gastricus proxi- 
mal, Arcus arteriosus gastricus minor. Arteria eoronaria ventriouli proximal. 
Arterin eoronaria ventricula superior. Arteria eoronaria ventriculi minor. 
Proximal gastric artery. Artere Coronaire Stomachiqiie. 
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A'o/f. 1 ."hail Hssiiim.- that the Iltiu artcria gastriL-a is furrei-t and thflt it 
should be described aa a single, indivisible, artery similar to the iitero-ovariaii. 
The location of the iuosculation of the right and left gastric artery cannot Im' 
indicated or marked. For convenience of description the terms right origin— 
Liriga dextra and left origin — origi gen ta sinistra may he employed. It is true th ■ 
gastric artery may vary in diameter in different segments, however, this fact 
does not furnish the ehie to the point of inosculation. The arteria gastrica will 
be described as (I) arteria gastrica dextra and (11) as arteria gastriea sinistra. 

Right Gastric Artery. 

/. Aii'i-iii (lastrka {Dfxtra). 

Synonyms. Arteria pyloriea. Arteria gastriea minor. Arteria coronaria 
ventriculi dextra. Arteria gastriea superior dextra. Right gastric artery. 
Artere eoronaire stomachique droite, rechte ober magen pnls ader. 

Origin. The arteria gastriea dextra or right gastric artery arises: (a) from 
the right branch of the arteria hepatica propria; (b) from the arteria hepatica 
commanis; (c) from the left branch of the itrteria hepatica propria; (d) from 
the arteria gaatro-duodenalis (see figures (30). (38), (40), (42), (43), (44), 
(45), (46). (47), (48), (49), (51), (53), (56), (57), (60) (-;. 

Course. The course of the arteria gastriea dextra is first distalward toward 
the pylorus whence it directs itself leftward in a curved, sinuous course between 
the blades of the omentum miniLs parallel and adjacent to the minor gastric cur- 
vature to inosculate with the arteria ga.stric sinistra. The distance between 
the gastrjc artery and lesser gastric curvature varies from direct contact to three- 
fourths of an inch. 

Dimension. It is l/12th of an inch in diameter and its length cannot be 
measured as the arteria gastriea forms one indivisible artery -similar to the 
arteria uterina ovarica. Its diameter is greater at its origin than 4 inches left- 
ward. It extends from the cocliac arterj- to the arteria hepatiea propria. The 
root of the arteria gastriea dextra is of lei^s dimension than that of the arteria 
gastriea sinistra. 

Location. The ai-teria gastriea dextra is situated in the right portion of the 
minor gastrie eurvjiliire between the blades of the omentum minus. 

Left Gastric Artery. 
//. Arlrria Gastriea (Siiustra.). 

Synonyms. Arteria coronaria ventriculi sinistra. Arteria gastriea superior 
sinistra. Arteria coronaria ventriculi superior. G astro-hepatic artery. Ar- 
teria gastriea major. Arteria gastriea raapna. Left gastric artery. Lenke 
obere magen puis ader. Artere coronarie stomachique gache. 

Origin. It arises : Ist. as a nde from the proximal surface of the trunk of 
the coeliac artery between its origin and bifurcation into hepatic and splenic 
arteries. 2d, it may arise from the arteria splenica or 3d. from the arteria 
hepatica communis, 4th, it may arise as one of the trifun^ating branches of the 
coeliac axis. 

Course. It courses proximalward, ventralward and leftward over the left 
erua of the diaphragm in a special fold of peritnemn to the cardiac orifice of 
the stomach, to supply the cardia whence it directs itself by an acute angle in a 
curved course, rightward, parallel, to the lesser curvature of the stomach between 
the blades of the omentum minus to inosculate with the arteria gii.strica dextra 
(ex arteria hepatica). It pursues a semi-circular course between the blades of 
the omentum minus. The course of the artery varies considerably as to its dis- 
tance from the lesser gastric curvature. It not infrequently bifurcates and 
lurses adjacent to the cardiac orifice and coui-se as two oval vessels of equal 
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volume practically to pylorus, It fre(|Ui=iitly bifurcates to re-unite forming a 
vascular circle of considerable dimension. 

Location. Dorsal to the omentinn minus. It practically terminates by in- 
osculating with the right gastric arterj". It is located in the lesser curvature of 
the stomach. 

DiniensioH. The artcria gastriea sinistra is about one-sixth of an inch in 
diameter at its origin at the eoeliac axis. It possesses the minimum dimension 
of the three eoeliac branches and gradually diminishes toward the middle of th*? 
lesser curvature. 

Its length cannot be designated as the point of its inosculation with the arteria 
gasteriea dcxtra cannot be Incati'd. 

Ramus Anastomoticiu. 

The Inosculation of Right and Left Gastric Arteries. Ramus anastomoticUB 
is the means by which the arteria gastrica dcxtra et sinistra become solidly in- 
osculated. The right gastrie artery (ex arteria hepatiea) becomes compactly 
anastomosed to the left gastric artery (ex arteria coeliaca), forming a single, 
indivisible, continuation of some S to 10 inches in length. The ramus anasto- 
motieus unites the right and left gastric arteries producing the "proximal con- 
centric gastric circle" or arcus arteriosus gastricus proximal. It is the leaser 
"ooneentrie gastrie circle." Since the gastric artery, right and left forms by 
inosculation a single, indivisible, continuous vessel similar to the arteria uterina 
ovarica, all its branches will be known as branches of the gastrie artery. Not 
infrequent the gastric artery courses as a double parallel vessel of almost equal 
volume for one-third to one-half its length in its middle portion, and these two 
branches may inosculate forming a distinct vascular circle, in the lesser gastric 
curvature of considerable magnitude. This I term the "circle of the gastric 
artery." The course of the gastric arterj- may not only present sinuosity by an- 
gularity. 

Branches of the Oastric Arterr. 

The branches of the gastrie arteri' arise from its convexity— practically i 
branches arise from the concavity of the gastric artery. The branches of thai 
gastric artery pass perpendicular to the gastric axis similar to those of the gastro-l 
epiploica. 

The oesophageal fcrmtcAcv— rami oesophagei— vary in ninnbfr and assume a1 
vertiele or transverse course. 

The vertiele or proximalward directed branch (1 or uiorej arises from thfr4 
convexity of the gastric artcrj- adjacent to the cardia. It courses proximal ward 'J 
on the oesophagus through the oesophageal aperture t« the dorsal mediastinom, f 
distributing itself by numerous flexiious twigs to the oesophagus and anastomoa- % 
ing with the aortic oesophageal branches— several— surround the cardia in a ] 
scmi-eircular course constituting the rami-eardiaci with a horizontal directioa. 
They distribute themseives to the oesophagus, to the gaetric cnl-dc-sae and othenj 
anatomosc with the nrteriae gastrtcae breves. 

Rami gastrici (ventral et dorsal) emerge from the arteria gastrica as itl 
eourses along the lesser curvature passing to the ventral and dorsal gastric milvJ 
face in irregular numbers and dimen-sion. The dorsal surface is supplied t'^ 
most abundantly. 

If the ga.stric artery divide lo form a vascular circle (which is the nil«)l 
the dorsal gastric branches arise mainly from the dorsal circumference and thai 
ventral gastrie branches arise fnmi the ventral circumference of the vascularfl 
circle of the gastric artery. I 

The branches separate into vast numbers of separate twigs, which penetrate I 
between the mucous and mu.seular coats nf the stomach and nnHstoiiio'c with each J 
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Fig. 17. Specimen injected, distended, dried and employed a 
D. Eloppei. Doisal view. A, appendix. B, ileum, C, cecun 
arterial ileo-coecalis. Ill, arteria ileo-coeclis ventralis. 

1, arteria appendicularia, a vessel of limited dimension, ariaea from the rigbt circum- 
ference of the ileo-colic circle. A secondary vessel arises from the dorsal ileo-coecal artery. 
The appendicular artery emit* 14 branches to the appendix. Meso appendicular arches eaiBt. 

The "ileo-colic circle" is formed by tbe bifurcation of the jejunal artery into the ileo- 
colic and ileal arteries and completed by their distal anastomosis. 

It is a typical "inosculation circle," consisting of vascular arc, automatic specialized 
peripheral ganglia and peripheral viscus. Its function is to engorge its peripheral viscus, 
"ileo-colic arches number 7. X represents an aneurism of the ileal artery. Right distal 
"Major Heso-colic circle" present. For more complete description see section II,, page 13. 

Other and with rami gastro-fpiploici (dorsal it ventral), producing ai>ii<I and 
oompact vascular anastomosis. The arteria gastriea emits small twigs to the 
omentum minus 

Ramus kepaticus. Frequently the arteria gastriea emits a branch some three 
inches from its origin to the left lobe of the liver. It may. perchance supply 
the entire left liver lobe displacing the ramus faopaticns propriiis sinister. Since 
the arteria gastriea may emit frequently a large branch to the liver the first 
branch of the cocUac artery may be termed the gastro-hepatic arterj' (arteria 
gastric hepatiea). 

Rami pylorki. The right gastric artery emits several branches to the proxi- 
mal and distal surface of the pylorus. The pyloric branches may anastomose 
with the branches of the arteria gastro-epiploica di'xtra. 

Arteria diaphragmatica may be emitted from the gastric artery. It supplies 
mainly the diaphragm and adrenal of its corresponding side. 

General remarks. The gastric artery, the smallest of the three branches of 
the coeliac triCurcation is remarkable for its maximum dimension at its left 
origin while its rigbt origin is equally remarkable for its minimum dimension. 
It describes a circular sinuous course along the minor gastric curvature from 
its origin at the coeliac axis to its right origin at the middle third of the hepatic 
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artery. The inutrie artery is the smaDer areh of two eoocentric gatfrie ardeiL 
The ga^rie artery is of signifieant importanee in snrgieal proeednres from the 
faet that frequently it emits a branch of marked dimension to the lirer. Henee 
the ligation of the gastrie artery ad jaeent to its left origin may serioosly jeop- 
ardize the vaseolar supply of the Hrer— the lobns sinistra— «. See figures (40), 
''44;, '47;. ibl), (oS;, * —). In extirpating the stomaeh as regards the blood 
supply the (Rastrie artery should be ligated at the right and left origins^ The 
gafl^rr>epiploie artery shoold also be ligated at its ri^t and left origins^ i. e., 
at its left origin from the splenie artery and its right origin from the gastro- 
epiploic arterj' as it courses ventral to the caput pancreatieus. Hence, to ex- 
tirpate the gastrinm ligate the gastric and gastro-epiploic arteries— the proxiinal 
and digital gastric arches— at their right and left origins. Pyloric branches — 
rami pylorici— of limited number and caliber from the gastro-duodenal artery 
may require clamping from active anastomotic oozing In viscera there is a 
tendency to form distinct vascular circles. Both the gastrie and gastro-epiploie 
arteries are sinuous in their course, and of greater length than the respective 
gastric curvatures when at rest, in order that the distention and cc»itraeti<Mi 
of the stomach may be accommodated. 

(B.) Oaatro-Epq>loic Artery. Arteria Oastro-Epqiloica 

^'Distal Concentric Gastric Circle." 

Syn&nyms. Arteria gastrica inferior. Arcus gastricus inferior. Areus 
gastrieus major. Arcus arteriosus gastricus inferior. Arteria coronaria ven- 
triculi inferior. Arcus arteriosus gastricus major. Arteria gastrica ventricnli 
major. Arteria gastrica distal. Distal gastrie artery Magen-Xetzpulsader 
I'arteriae gastro-epiploique. 

Sate, I shall assume that the term arteria gastro-epiploica is correct and 
that it should be described as a single. indi\isible. continuous artery similar to 
the arteria uterina ovarica. The location of inosculation cannot be indicated 
or marked. For convenience of description the right origin— origo dextra and 
left origin — origo sinistra may be employed. The arteria gastrica epiploica may 
vary in diameter in different segments, however, that does not render a clue to 
the point of inosculation. The arteria ga.stro-epiploiea will be described as (III) 
gastro-epiploica dextra and (IV) gastro-epipleica sinistra. 

(m). Arteria Ckurtro-Epiploica (Dextra). 

Right Gastro-Epiploic Artery. 

Synonyms. Arteria gastrica inferior dextra. Arteria coronaria ventrieuli 
inferior dextra. Right gastroepiploic arter>\ Right inferior gastric artery. 
Rechte Untere Magen-Netzpulsader, L'arterie gastro-epiploique droite. 

Origin. The arteria gastro-epiploica dextra arises as a bifurcation from the 
arteria hepatic. It originates in the region of the pylorus. 

Course, It courses sinuously from right to left between the two ventral 
blades of the omentum minus, adjacent and parallel to the major gastrie cur- 
vature. It inosculates with the arteria gastro-epiploica sinistra, or left gastro- 
epiploic artery (ex arteria licnalis). It pa^es vertically distalward dorsal to 
the proximal portion of the duodenum and adjacent to the duodenum. It courses 
between the caput pancreatieus and pylorus. 

Dimension. The arteria gastro-epiploica dextra possesses a diameter of Vfe 
of an inch and its length cannot be measured as it has an indefinable segment 
of the indivisible arteria trastro-epiploica. The arter>' is remarkable for its 
dimensions and vifrorous pulsation. It forms next to the utero-ovarian and 
transverse mesoeolic arch, the longest vascular arch in the body. 
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Loc<iiw7i. It is sitnatrd ndjaci'nt and pnrallel lo Ihe major gastric cur- 
vature between the two veutal omental blades. 

(IV). Arteria Gastro-Eplploica (Sinistra). 
fteft OastrO'Epiplaic Artery. 

Synonyms. Arteria gastrica sinistra inferior. Arteria coroDuna ventrieuli 
inferior sinistra. Left inferior gastric artery. Left distal gastic artery. Lenke 
Untere Magen-Netzpnisader, L'arterie gastro-epiploique gauche. 

Origin. The arteria gastro-epiploica sinistra arises from the arteria lienalis 
adjacent to the catida pancreatica. It appears as a continuation of the splenic 
artery with ita direction reversed. It may arise from the trunk or branch of the 
splenic arteiy. 

Course. It coui-ses from left to right ventral to the cauda pancreatica and 
between the blades of the omentum major. It pursues its course adjacently 
parallel to the major gastric curvature to inosculate with the arteria gastro-epip- 
loica destra. It appears as a continuation of the splenic artery with its direc- 
tion ehauped. It first directs itself proxiraaJward and leftward toward the 
fundus of the stomach lying dorsal to it. Secondly, it directs itself distalward 
and rightward adjacently parallel to the major gastric curvature. 

LoratioH. It is located parallel to the major gastric curvature and between 
the ventral blades of the omentum majus. 

Divicnsioit. It possesses a diameter of 1/8 of an inch and its length cannot 
be measured as it is an indefinable segment of an indivisible arch. It is generally 
equal in diameter lo that of the arteria gastro-epiploica dextra, however, fre- 
aoently its diameter exceeds that of the right gastro-epiploic and would sug- 
^"Ithe idea of its dominating magnitude exactly similar to that of the arteria 
jfica flinistra, exceeding that of the arteria gastrica dextra. The arterv* is re- 
mble for its dimension and vigorous pulsation, especially during gastric 

tfttion. 

Bamua AnastomoticoR. 

The inoscuhiting branch. By itn'iins of the ramus anastomotic ils the arteria 
gastro-epiploiea dextra and sinistra are compactly inosculated, forming the distal 
"concentric gastric circle," arcus gastricus distal or areus arteriosus gastricus 
distal {major). The inosculation of the right and left gastro-epiploic artery 
resembles that of a stovepipe— presenting no visible change in diameter or 
conjunction. 

The ramus anastomoticus produces through the arteria epiploica dextra and 
sinistra a single, indivisible artery— the distal gastric vascular arch — the arteria 
gastro-epiploica. The left gaatro- epiploic artery (ex arteria splenica) solidly 
inosculates with the right gastro-epiploic artery (es arteria hepatical. It is the 
"greater concentric gastric vascular circle." 

Arteria Oestro — ^Epiploica. 

Distribution. Arteria gastro-epiploiea distributes bi-anches to the stomach, 
omentiun majus and colon transversum. Since the arteria gastro-epiploica 
(sinistra et dextra) is compactly inosculated, it is a single indivisible artery and 
Ita branches will be known as emissions of the gastro-epiploic arter>-. 

Branches. The arteria gastro-epiploiea emits numerous branches from ita 
proximal border to the dorsaJ and ventral surface of the greater gastric cur\-a- 
tare. These branches known as rami gastrici dorsal et ventral, richly anastomose 
with the rami gastrici dorsal et ventral from the arteria gastrica. The arteria 
gastro-epiploica emits branches— 6 to 10— (figure 60) to the omentum majus 
from its distal border. These branches to supply the great omentum, known 
as rami cpiploici are of considerable length and diameter. 

General rtrmarks The arteria pasti-o-epiploica is remarkable for its dimen- 
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The ** concentric gastric circles''— marked in black— are plainly visible with 
gastrium reflected proximalward or in situ. 

The ** concentric gastric circles'* are of practical interest in surgical pro- 
cedure on the stomach. They are of vastly more practical interest than the 
circle of Willis, which has maintained its undisputed swa yfor two and a 
quarter centuries. 

The stomach practically lies between the ** concentric gastric circles," i. e., 
the gastric artery proximally and the gastro-epiploic artery distally, and in 
performing gastrectomy a ligature is required at the right and left end of the 
gastric artery and also at the right and left end of the gastro-epiploic artery. 
In ligature of the gastric artery, it is practical to attempt to determine if a 
ramus hepaticus exist which should not be ligated. 

THE 'DUODENAL CIBCLE/' 'ABCUS DUODENALIS." 

Arteria Pancreatico-duodenalis Proximal, Arteria Pancreatico-diiodenalis 

distal. 

The ''duodenal circle" or duodenal arc connects the hepatic artery with the 
jejunal artery. It is solidly and compactly anastomosed with the "Pancreatic 
Circle." The ** duodenal circle" is composed by the solid and compact inoscula- 
tion of the arteria Pancreatico-duodenalis proximal (superior) with the arteria 
pancreatico-duodenalis distal (inferior). 

A. ABTEBIA PANCBEATICODUODENALIS PROXIMAL. 

The Proximal (Superior) Pancreatico-Duodenal Artery. 

The Major Pancreatico Duodenal Artery, 

Origin. The proximal pancreatico-duodenal artery arises from the right 
gastro-epiploic artery dorsal to the pylorus. It originates from the gastro- 
epiploica dextra on a level with the proximal border of the pancreas. 

The proximal pancreatico duodenal artery may possess two origins, one 
from the right gastro-epiploica and the other from the varied sources— the 
hepatica propria, right gastric epiploica, the aorta, see figures (30), (38), (39), 
(43), (44), (45), (46), (51), (56), (57), (62). The proximal pancreatico- 
duodenal artery may arise as one artery and shortly bifurcate — one branch 
coursing ventral and the other coursing dorsal to the duodenum, see figures 
(33), (40), (42), (47), (59), (64). 

Course. The proximal pancreatico-duodenal artery courses distalward and 
leftward in the concavity of the duodenum between the duodenum and head 
of the pancreas, whence it inosculates with the distal pancreatico duodenal ar- 
tery. 

Dimension. The proximal pancreatico duodenalis is an artery of equal or 
perchance less dimension than that of the right gastro-epiploica. It possesses a 
diameter of perhaps 1/10 or 1/12 of an inch and its length cannot be meas- 
ured as its point of inosculation with the distal pancreatico-duodenalis is in- 
visible. 

The proximal pancreatico duodenal artery is of greater dimensions than 

that of the distal. 

B. ABTEBIA PANCBEATICODUODENALIS DISTAL. 

The Distal (Inferior) Pancreatico Duodenal Artery. 

The minor Pancreatico-duodenal artery. 

Origin. The distal pancreatico duodenal artery arises singly from the right 
side of the jejunal artery, see figures (48), (53), (59), (61), (64). It may 
possess a double origin from the jejunal arter>% see figures (25), (30), (38), 
(39), (40), (41), (43), (44), (45), (47), (51). It may possess a treble origin, 
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aud the in oscillation of the rjtrht and left castro-epiploie artery distally. The 
following table represents the ■'eoneentrie yastrie t-ireles" with their synonyms. 
\iz. : See Page—. 

V. The Proximal Gastric Circle. 

The proximal or gastni-hepatie, the lesser gastric circle is formed by the in- 
osculation of the right and left gastric arteries. It is a i-onstaiit circle and of 
equal interest to that of Willis. The prosimal gastric arch is about eight inches 
in length, yome half dozen yfArs ago Dr. W. E. Holland published an article 
on thji Cut))eet. naming it (he "Byron Robinson gaslro-hepatic circle." Since 

that L c 1 nave devoted considerable time «nd attention to the matter, and 

now view the above circle as half the story. 

Tte stomach poi^Besses two concentrie circles of equal clinical interest. By 
the B. X. A. anatomic noruenelatnre the lesser ga.stro- hepatic circle completes 
its anastomosis through the ramus auastomotieus which unites the right end of 
the gastric artery (ex-arteria hepatica) with the left end of the gastric artery 
lex arteria eoeliaea) producing the proximal gastric arch. 

The gastric artery (i- e.. the proximal gastric circle), as a rule bifurcates at 
its right and left end forming a distinct vascular circle located in the eentr«l 
portion of the lesser gastric eur\'ature. This I call the "circle of the gastric 
artery." 

The lesser, the gastro-hepatic circle, is a cnnsljint structure. It is of practical 
interest in medicine and snrgery. 

V. The Distal Gastric Circle. 

If one retiects the stomach proximalw^rd there will be observed a greater 
gastric circle, the distal gastric circle or the hepato-splenie— located along the 
greater gastric curvature. The greater gastric circle is formed by the inoscula- 
tion of the gastro-epiploica dextra and sinistra, and completed by the gas;tric 
and splenic branches. The gastro-epiploica dextra arises froni the hepatic, white 
the gastro-epiploica .sinistra arises from the splenic and completed by the gastric 
and splenic branches. The gastro-epiploica dextra arises from the hepatic, while 
the gastro-epiploica sinistra arises from the splenic. The greater gastric circle 
is a constant stnicture. It varies considerably in magnitude during gastric di- 
lation and contraction. It is some 1.5 inches in length. 

The relation of the blood -supply of the stomach practically does not dif- 
fer from that of the enteron and colon, e. g., the blood supply of the eutepon is 
typical, consisting, first, of a large trunk (arteria mesenterica proximal) ; second, 
of branches (rami intestinale) : third, of mesenteric arches, one to six (arei ines- 
enterii) ; fourth, of a straight terminal vessel «f the intestine (vas Intefttini ter- 
minate rectum), extending from the mesenteric arches to the intesine. In other 
words, there ia trunk, branch, arch and "straight vessel" typically manifest in 
the blood supply of the colon and enteron. 

The stomach possesses exactly a similar <!ondition which is evident, when 
demonstrated (sw Fig. fi^). The great trunk for the gastrium is the coeliac 
trunk (truncus coeliaous). the branch for the stomach is the ga,stric artery, and 
in the stomach the branch and arch are practically united. Finally, the "straight 
terminal vessel'" of the stomach (vas gastrici terminale rectum). The straight 
vessel of the gastrium arises from the branches of the coeliac axis (gastric, hepa- 
tic, splenic). Hence the arrangement of the blood apparatus of the stomach 
resembles the arrangement of the blood apparatus of the colon and enteron. In 
short, the arrangement of the blood apparatus of the tractus intestinalis con- 
sists of a trunk, a branch, an arch, and n straight terminal vessel. The ga.strium 
could be extripated. leaving in situ the two consentnc gastric circles, by simply 
incinng the straight terminal vessel of the stomach. 




AKTEBU APPEHDICULARIS. "ILEO-COLIC CIKCLE." "STRAIGHT TERMINAL 
VESSEL." "ILEO-COLIC ARCHES." "ILEAL ARTERY." 

Fis. IS. Specimen injected, distended, dried «nd employed ■■ * model by the artUt, Zan 
D. Eloppei. Dorul view. A, appendix. B, ileum. C, cecum. I, arteria ileo-coUca. II, 
aTteiial ileo-coecali*. ni, uteria ileo-coeoalia Tentialia. 

1, arteria appendicolarii, ■ veuel of limited dimension, arises from the right drctun- 
ference of the ileo-coUc circle and >, a secondary vea»el ramus colicus (exarteria ileo-coUca). 
The appendicular arteries emit S bTanchei to the appendix. 

The "ileo-colic drcle" is formed by the bifurcation of the artery into the ileo-colic and 
ileal arteries and completed by their distal anaa^mnosis. . 

The ileo-colic artery is a typical "inosculation drde" and consists of rascular arc, auto- 
matic specialised peripheral Eanglia (Auerbach's and Billroth-Heissnei's) and peripheral 
Tiscns. See section II., page 13. 

sioQs (len^h and diameter) and vigor. It is the large arch of the two "eoe- 
centric gastric circles." The gastro-epiploic branches not only anastomose riehly 
with each other, but solidly and compactly with the branches from the gastric 
artery. The solid and compact anastomoses of the arterial branches to the 
stomach is almost as solid and compact as that of the uterus. The remarkable 
dimension and vigorous peristalsis of the gastro-epiploic artery is generally 
known to observers. After a lai^e meal in spare subjects pulsation is marked. 
The remarkable capacity of the gastro-epiploic artery for contraction and dis- 
tention in length is evident. It is a collossai arch— about 15 inches in length- 
noted by anatomists since the practice of dtssention. Among viscera there is 
a tendency to vascular circles arcs. 

The "Concentric OasMc Oircles." 
If the abdominal arota is completely injected with red lead and starch and the 
coeliae branches with its trifurcated branches isolated by dissection, two "con- 
centric gastric circles" are visible, viz., the one, the lesser, the proximal or 
gastro-hepatic circle, located in the lesser gastric curvature; the other, the greater 
—the distal or hepato-splenic circle, located on the greater gastric curvature. 
The "concentric gastric circles" constant structures are of ample interest— ana- 
tomic, physiologic and pathologic— to demand attention. The "concentric gas- 
tric circles" are fonned by the anastomosis of the proximal and distal "gastric 
arches," i. e., by the inosculation of the right and left frastric arterj' proximally 




Fig. 19. Specimen iojecUd, distended, dried and employed as a model by the artist Zan 
D. Elopper. Dorsal view. A. appendix. B. ileum; C, coecum; M, jeiunal artery; I, arteria 
ileo-coecahs; II, arteria ileo-coecalis dorsalis; lit, arteria ileo-coecalis veatralis, 

1, arteria appendicularis, a amsle vessel of limited dtmensioo, arises from the right 
circumfeTence of the ielo-colic circle. The appendicular artery emits 11 braacbes to the 
appendix. 6, ramus anaatimoticus, inosculating the appendicular and coecal arteries. Tbc 
atrophying appendix is supplied by a ves^-el of limited caliber. Heso appendicitis comproraisea 
email vessels with facility. 

The "ileocolic circle" a typical "inosculation circle" is formed by the bifurcation of the 
jejunal artery into the ileocolic and ileal arteries and completed by their distal anastomosis. 

The "ileocolic circle" consists of a vascular arc, automatic specialiied peripheral ganglia 
and a peripheral viscus. Its functions ia to engorge its peripheral viscua. The ileal artery 
constitutes the left circumference of the "ileocolic circle." 

Straight terminal vessel" is of ample length for ligation or damping. The "ileocolic 
arches" number 11. For more complete description see section II., page 13. 

viz., from tho jejimai ai-ter>- mid rami jejimales, set' figures (56), (57). The 
three origins niay be fnnii the jejunal artery, see figure (33). 

Course. The distal pancreatico-dtiodena! artery cour8(^8 from the ji'jnual 
artery rightward and prosimal in the concavity of the duodenum betweeu the 
head of the pancreas and the duodenum whence it inosculates with the proximal 
pancreatieo-duodenal artery. 

Dinu'nsitm. The distal pancreatico duodenal artery is of less dimension 
than the prosimal. perhaps 1/12 or 1/10 of an inch in diameter and its leni^h 
may not be measured as its point of inasculation with the proximal pancreatico 
duodenal arterj' is invisible, not marked. 

Bamus AnastomoticuB. 

The ramus aiiastumaticus or inosi-ulntiiHi '■!" Hie proximal and distal pan- 
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creatico-duodenal arteries is the means by which the hepatic artery becomes 
united to the jejunal artery or the coeliac axis, becomes solidly and compactly 
united to the jejunal artery or the proximal mesenteric artery. The inoscula- 
tion between the proximal and distal pancreatico-duodenal arteries is the means 
by which the gastrium is united to the enteron. It is a * * gastro-enteronic 
circle'* or arc. 

Pancreatico-Duodenal Artery. 

Since the duodenal circle is indivisible, that is its point of inosculation can- 
not be marked or located, I shall assume that the proximal and distal pan- 
creatico-duodenal arteries are united into one single artery and the appropriate 
names should be Arteria Pancreatico-duodenalis. It not only supplies both 
duodenum and head of the pancreas with liberal numbers of branches, but con- 
stantly unites the hepatic artery solidly and compactly with the jejunal artery 
as well as furnishing abundant anastomosis with the **Pancreatio circle" This 
vessel, the Pancreatico-duodenal artery, will be considered as a single artery 
in course, relations, branches. 

Course. The course of the pancreatico-duodenal artery is that of an arc, 
corresponding with that of the duodenum. It is practically a tangent of the 
** distal concentric gastric circle*' (from the right gastro-epiploic artery). In 
some subjects the course is that of a single artery from its distal origin in the 
jejunal artery to its proximal origin in the root of the right gastro-epiploic ar- 
tery—perhaps 1 to 2 inches distant from the hepatic artery. In other subjects 
the middle segment of the course of the pancreatico-duodenal artery is irregular, 
uncertain from the fact that it may become divided into two or multiple anas- 
tomosing branches. 

In the majority of subjects the middle segment becomes divided into two 
main branches forming an oval loop, one loop frequently coursing dorsal to 
the head of the pancreas and the other ventral. This I term the ** circle of the 
pancreatico-duodenal artery.*' 

In some subjects the middle portion of the pancreatico-duodenal artery pre- 
sents practically a rich anastomatic apparatus. 

In some subjects the pancreatico-duodenal arterj' is completely duplicate in 
origin and course, see figures (44), (45), (46), (51), (56), (57). The pan- 
creatico-duodenal artery may possess unity at one origin and duplicity at the 
other origin and vice versa. See figures (3), (6), (40), (43), (44), (47), (59), 
(61), (62), (64). 

Origin. The pancreatico-duodenal artery is an arc with two origins the one 
the distal, from the jejunal artery the other, the proximal from the gastro- 
epiploica dextra. 

Dimension. The pancreatico-duodenal arterj^ is 1/12 to 1/15 of an inch 
in diameter and some 5 inches in length. The proximal end, arteria gastro- 
epiploica dextra of the pancreatico-duodenal artery is perhaps twice the di- 
ameter of the distal end (Ex arteria jejunalis). The proximal end is more 
liable to be single the distal end multiple. 

Branches of the Pancreatico Duodenal Artery. 

The arteria pancreatico-duodenalis proximal (superior) and distal (infer- 
ior) are here considered as a single artery with two origins— a proximal one 
(Ex arteria gastro-epiploica dextra) and a distal one (Ex arteria jejunalis). 
Hence all branches are considered to arise from a single artery, from the arc 
of a circle. Dissection exposed the following branches of the arteria pan- 
creatico-duodenalis : 

1. Eami duodenalis, consist of numerous branches of considerable dimen- 
sion which nourish the ducKlenum, see fiirures (49), (56), (62), (64). 
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2. Kmni I'lflorici, cousist of one or sfvcrtil branclii's which supply the 
pylorus, see fipure (65). 

Rdtiii Pancieatici. consist of numerous branches of considerable dimension 
which richly supply the pancreatic head and aid to form the solid and compact 
a nil stum otic paucrentic apparatus (the "Pancreatic circle"), see figures (40), 
(47), (48), (49), (51), (56), (57), (59). (62), (64), (65). 

4. The pancreatieo-duodenal arterj- emit* branches which inosculate with 
the rami jejunalcs, see figures (38), (39). (46). (51), (56), (65). 

5. Variable branches. It may he remembered from dissection that the 
hepatic artery nnd the jejunal artery are remarkably solidly nnastoniosed. In 
fact the jejunal artery may emit a strong branch to the liver, see figiire (36). 

A remarkable example of solid inoscnlation of the hepatic arterj' to the 
jejimal artery is figure (43) when (X) shows a strong branch issuing from the 
hepatic artery coursing distalward dorsal to the jejunal artery and inosculates- 
with the 1st and 2nd rami jejunaliea. 

Figure (41) presents the rare inosculation of the pancreatic-duodenal ar- 
tery with the ileocolic artery. 

Topography of the Pancreatico Duodenal Artery. 

r- Ihioih iial Circle.") 
The following four propositions represent tlie topographic view of the pan- 
creati CO- duodenal artery : 

I. Bolotopia. (Relation to general body). The pancreatico-duodenal ar- 
tery is located unilaterally in the right proximal quadrant of the abdomen or 
in the right side and middle of the trunk. 

II. Skelcliipia. (Relation to ossesiius system.) The pancreatieo-dnodcnal 
artery oripinales from the right gastro- epiploic artery coursing riglitward on a 
level with Ihe I. lumbar vertebrae and passes distalward to inosculate with the 
jejunal arterj- or its branches, ventrnlly opposite to the III. lumbar vertebra. 

The length of the pancreatico-duodenal artery covers the space of 2 to 3 
lumbar vertebrae. 

III. Syntopitt. (Relation to adjacent viscera.) The pancreatico-duodenal 
arterj' is intimately associated with the pancreatic head and duodenum. It ex- 
tends as an arc or curve, with its concavity leftward and its convexity rightward 
from the root of the right gastro epiploic arterj- to the jejunal arterj' or its 
branches. Doi-saily it is related to the vena cava, portal vein, ductus cbaledoclius 
communis, right pillar of the diaphragm right psoas muscle, quadratns lum- 
borimi ventrallj', Ihe chief segment of the arteria. Pancreatico-duodenal is cov- 
ered by the peritoneum, courses well venertalward on the concave border of 
the duodenum and on the ventral surface of the Pancreatic head. The pan- 
creatico-duodenal arterj' arises from the right gaatro-epiploic at the distal bor- 
der of the pj'lorus and for half of its course is covered bj' the distal end of the 
stomach ns it lies ventrallj' on the horizontal position of the duodenimi. Ijnt^ 
erally, leftward the pancreatico-duodenal artery emits numerous strong 
branches, which richly supply the head of the pancreas and forms luxuriant 
anastomoses with the pancreatic arteries from other sources (arteria hepatica, 
splenica, jejunal) producing the pancreatic anastomotic apparatus— the "pan- 
creatic circle" or arch. Laterally rightward it is intimate with duodenum, 
richly supplying it with numerous ves.sels of considerable dimensions. 

(Note, the proximal 2 inches of the duodenum receives the least quantity 
of blood of any duodenal segment. Hence poverty of blood (as well as character 
of secretions) may account for the more frequent occurence of ulceration in the 
proximal 2 inches of the duodenum than any other duodenal segment, hence 
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AKTERU APPEHDICULAXIS. "ILEO-COLIC CIKCLE,-- "HXCMVUC AKCHES," 
-STRAIGHT TEBXDIAL VESSEL," ILEAL AKTKBT. 
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Fi{. ■> SfcciBua iajected, diswcled, dried and employed mm t ma 
D. Tit/ppa, Donal ricv. A. appendix. B, ilmm. C, coecua. 

1, (TtPTia ileO'CalicL II, BJleru De«-a>ecalii donalis. III,Bxtcii« 

AppoidicBlai arteTT, aji aiteiy of coosideiable dimeaiioB. "Dett-cobc drde,' 
"laascnlatiM] drde" of maiked dimeniioc, contms of a vsacalar aic, 
aaumiaDc spedahud sanstia and a peiipheial visciu. TIk fnacdai mt tbe 
is to Mseest the peripbenl riocns for Pbytiolosic pnipoaet, "IlMCTlic aid 
Bi^t distal "Majoi Mesocolic circle' piesent- 

"Beal AXttTy" extends tnnn tbe bLfnicalian of tbe jejonal aneTT to its 
ibe ileocolic artery, t. a aecondary appendicnUr artery. 

T%e "stiaixbt vtsMi' it of amide lenxib foi lifaiiiR oi damp. Fm boic 
tioB se« Kction IL, page 13. 

duodenal ulf-eraiion seldom ot-eiirs t-xcepi a.< ao aoeompaniment of malignuic^. 
I ptasonally insprx'ied >',H' ^nhjtris diirinir Itj years idtlioat observing a single 
duodena] nli^raiiiin, rsft-pi from malicrancy. 

IV. Idit-pi-j. Relaiion (if i^ 'iiiponeiit ><'Siiients. ■ The proximal end of the 
paaereaiicrMliiMenal ariiTj- origiiisies {n-m the rieht gastro epiploic arlerj\ 
ihe disia] r-nd oriciiisie* fn'ni ihr ji-jiinal anery i>r its branches. In gen- 
eral ihe piMxiuial riiii is .single. Es arit-ria ^astro-epiploica i . the distal 
sioB. a i'ifiin'atiL™. a K-op— the ' i-ir-lr ■•£ ih^ pancrealieo duodenal artery." 
whieh ivrt-iTi-s ih.- !it-ad of ihf panoreas. 

Bitrmrk^. The panirt'ali<-iin.nie;ia: ;irTr!y. -t what is designated the "duo- 
denal i'ir\-lt-." ivoeives st^^ii; aiifniii^n in anaia-iay ten botte of any language. 
Among ihr nrsi and K^ii i'-lusiniiions cf Th- paueivaTiw duodenal artery may be 
c>l«TTed in Riiirwiy and -lai-**!)?. l>-:ft'. piaTe '2\ Ti'ine. V. Jacobs, the artist of 
This niagniii(*rni tvOnssa^ aaau>::;y pivsriiis 'hi- paui-reatievHiuodena] artery with 
imifhy. ;. i-., a slv.jii- srr.r.k u: "vth it* i^n-ixirv.a: Ex nstro-epiploica dextrs) 
-ind uisi.ll Kx An-riii y.- ■:■.:: i:\:> ■•rii::::-. •■■"■vit. ni ihe middle of its segments. 
Ihr arlriy- div:,i-s l.>i:!.:-..j :. -ir -. -. '.■• ■; . ■ \:i,tiy similar lo the "'circle of the 
pasirli' arrery." sr-.i :":.;- i<:i> ir'-.".-:A.y :'::- -indilion 1 <4nerved in 65 con- 
secutive s\;b;t\-:5, I:; :bv '"■■:r,"v .-f ;!;■ ;iri::.-rr.iiii'i>-diiodemd «rt«y,'' the des- 



iguation I apply to it, one loop eniii-sfs dorsal to the pRDCivatic lieiul, the other 
arc of the circle ventral and sliiiilarty the "circle of the paiicreatico-duodenal 
arter;-" supplies the ventral and dorsal walls of the duodenum. Should there 
be present an arteria hepatiea aci>e8sori& (Ex arteria jejunalis) It courses dorsal 
to the pancreatic head and anaslomoses with the dorsal segment of the "circle 
of the pa ncreati co-duodenal artery." 

Presumably the general anatomic test books, assume the plan of drawing 
the pancreatico-duodeual artery scheraatieally consisting of a single artery-arc 
with numerous lateral branches to supply duodeuiira and pancreas. 

In the present state of pancreatieo-duodenal surgery initiated 20 years ago 
by Senn, the foremost surgeon of the world, the pancreatieo-duodenal artery or 
"circle" is of significant importance. IE the pancreatic head be extirpated the 
pancreatic or duodenal circle or artei-y mnst be ligated at both proximal and 
distal ends, which would notably endanger the duodenum, not only to ulceration 
but to gangrene and this is exactly what occurs in extirpation of the pancreatic 
head in animals. The circulation of the duodenum and pancreas, from em- 
bryologic association, cannot be separated and hence we have proposed that the 
"duodenal circle" or arc together with the "pancreatic circle" or arc is the 
combined anastomotic circle or are, which connects, unites, the coeliac axis 
with the jejunal artery— ■'gastro-enteronic circle"— (arcus gastro-intes- 
tinalis. 

CondusioHS Jtrgarding the "Duodenal Circle." 
Pancreatico-duodetwl ArUry. 

The importance or significance of the pancreatieo-duodenal artery or 
"duodenal circle" is its utility in the unlitnited field of physiology and in the 
limited field of surgery as a guide. 

The physician's duty is practically limited by the field of pathologic phy- 
siology. 

Blood cures diesease. 

The utility of the "inosculation circle" is to congest the periphere! viscua 
and to transport blood to a viaeus or from one viscns to another. 

The utility of the "duodenal circle" is to transport blood from the stomach 
{the "concentric gastric circles") to the duodenum (enteron). 

The apparatus for producing h>'pera(>niiB is the inosculation circle. The 
means of functioning (sensation, absorption, secretion, peristalsis) the inos- 
culating circle is by stimulating its automatic specialized periperal ganglia 
(AiuTbach's and Billroth-Meissner's) with fluid, food, chemicals. 

Rational therapeutics for the inosculating circle is "Visceral drainage," 
which produces maximum blood volume in the inosculation circle and maximum 
visceral elimination. 

Fiiiwreutic Anastomotic Vascular Apparatus. 
Pancreatic Anastomatic Vascular Apparatus, 

Dissection. If one injects the coeliac axis and jejunal artery to maximum 
distention, espeeiall.v in a youthful subject and subsequently dissects the arteries 
of the pancreas a rich anastomotic vascular apparatus becomes exposed which 
connects the branches of the coeliac axis with the jejunal artery. 

This anastomotic vascular apparatus of the pancreas I have designated aa 
the "panereatjc circle" or "arcns pancreaticus. " As typical illustrations see 
figures (62), (64), (65). 

The routes to expose the pancreas in order of utility, preferences are; 1st, 
through the omentum minus; 2nd, through the gastro-colic omentum; 3rd, 
through the meso-colon transversinn. 

Description of an object is useful but a picture does it a thousand times aa 



L 



well. For a typical **pancreatic circle'* or '*arcus paiiereaticus," or pancreatic 
anastomotic vascular apparatus I refer the reader to figures, (62), (64), (65i 
In figure (66) the hepatic, gastric and splenic arteries are solidly and com- 
pactly anastomosed, united with the jejunal artery. In fact the ** pancreatic 
circle'* emits a strong branch marked (a) to the jejunum. In figure (65) the 
** duodenal circle" or arcus duodenalis (pancreatico-duodenal artery) together 
with the ** pancreatic circle" or ** arcus pancreaticus" solidly and compactly 
anastomoses, connects the coeliac axis (gastrium) with the jejunal arterj- (en- 
teron). In short the ** duodenal circle" and '* pancreatic circle" fonn a power- 
ful gastro-intestinal arc. 

The circulation of the duodenum (''duodenal circle") and pancreas (**pan- 
creatic circle") is intimately and profoundly connected for physiologic pur- 
poses. The physiology of the duodenum (fluid and food) excits that of the 
])«ncreas by mean.s of secretin transported from the duodenal muscosa throujrh 
the ** duodenal circle" and ''pancreatic circle" to the pancreas, suggesting the 
initiating of pancreatic secretion, to the pancreas. Hence the profoundly anas- 
tomosed vascular apparatus associated with pancreas and duodenum. The pan- 
creas is an evagiation, an outgrowth of the duodenum, hence the specialized 
peripheral ganglia of the "duodenal circle" and practically that of the ''pan- 
creatic circle" are similar. (Auerbach's and Billroth 's-Meissner's.) The 
duodenal and pancreatic physiolog>' is not only harmonized by compact vas- 
cular anastomosis but also by secretions (secretin). 

Also the "duodenal circle" and the "pancreatic circle" are intimately and 
profoundly anastomosed, united, anatomically, absolutely, inseparable and per- 
chance physiologically inseparable. Therefore whatever stinuilates the special- 
ized periperal ganglia of the "duodenal circle" will exercise the similar func- 
tion over the specialized peripheral ganglia of the "pancreatic circle" and 
creaticae Parvae are numerous large and small arteries, irregular in number 
vice versa. 

Arteries Forming the "Pancreatic Circle" or "Arcus Pancreaticus. " 

/. Branches from the Splenic Artery. 

1. Rami Pacreatici, Arteria Pancreatica (media et Sinistra), or pan- 
and dimension, which pass from the distal border of the splenic arterj' vertically 
distilward to the body and tail of the pancreas. They are the middle and left 
pancreatic arteries. Some of the pancreatic arteries are relatively large for 
dimension of the pancreas. They form a solid and compact anastomatic net- 
work in the pancreas. The middle and left pancreatic arteries passing hori- 
zontally from left to right form an arch from the convexity of which pass dor- 
sal and ventral branches to the pancreas. 

2. Pancreatica Magna. (P. M. in illustrations) is the largest and longest 
of the pancreatic arteries. The pancreatica magna generally enters the tail of 
the pancreas, coursing within the pancreas from left to right slightly proximal 
and dorsal to the pancreatic duet, terminates by inosculating with the "duo- 
denal circle" and freciuently also with the jejunal artery. The pancreatica 
magna is one of the main arteries which produces a solid and compact anas- 
tomosis between the coeliac axis (stomach) and the jejunal artery, (enteron). 
1 have termed the vascular anastomotic apparatus in the "pancreatic circle.'' or 
pancreas, the "arcus pancreaticus," see figures, (44), (45), (47), (48), (51), 
(56.) (58), (59), (62), (64), (65). 

//. Branches from the Hepatic Artery. 

1. Bami Pancreatiei dextri, or right i)anoreatic branches consist of several 
(1 to 2), short, largt*, arteries, irregular in number and dimension, which pass 
from the distal bordiM* of the hepatic arteiy (trunk) vertically distalward to 
the head and neck of the pancreas. The right pancreatic branches anastomose 
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FIG. ai.— APPENDICULAR ARTERY, "ILEO-COLIC CIRCLE," VAS INTESTINI TEHM- 
IHALE RECTUM," "ILEOCOLIC ARCHES."— VEMTRAL VIEW. 

Specimen injected, distended, dried and employed as a. model by Zan Xf. Klopper. 

1, arteiU append iculans, a single vessel of limilea calibre arises from the nght circiunfer- 
ence of tbe ileO'Colic circle, i. e., Cioiti the ileo-colic artery, and supplies the appendix with 
seventeen branches. 

Though tlie ileo-cohc circle in this subject was of limited dimensions, its mesentery within 
the circle is richlj' nourished by cross arteries. In this subject the iteo-colic circle is limited 
in dimensions froni elongatian of the jejunal artery. 

The ileo-colic circle is formed by the proximal and distal union of the ileal aod ileo-colic 

The ileo-colic arches, nice in number, are varied in form, dimension and calibre of 
anastomotic vessels. They resemble the sigmoid arcbes, and present an isolated, independent 
apparatus anastomosed on the one hand to the colic arteries, and on the other hand with the 

The ileo-colic circle, ileo-colic arches and appendicular arteries are intimately related. 

The "itraight terminal vessel" is of ample length for clamping or ligating without com- 
promising the Meso colic or Me*enteronic arches. See section II., page 13, for more complete 
description. 

solidly and coiiipacUv with the iianoreatic branches from oIIht sourpi's. See 
fijfures (40), (43), (5ti), (57). (fiO), (61). (62). (64). (65). 
///. Branches from the Oaslrtc Artery. 
Figures (63). (65) pr«teiit an arterial branch passing from the gatttrie ar- 
tery to the panctvae, anastomosing: with the pancreatic branches from other 



IV. Branchfx from the. Corli/ic Axis. 

Figures (30). (38), (40), (41). (43). (46). (51). (65) presents branches 
arisiug from the coeliac axis, passing to the pancreas to ann.'rtoinosp with the 
pancreatic branehejt from other soiirces. 

V. Brtinthe.-> from the Aorta. 

Figures (30), (59). (64) present brandies passing from the aorta to the 
pancreas to anaatomose with pancreatic branches from other sources. 
VI. Branches from the •'Vuodcml Circle." {The Pmicreatico-duodenal Artery.) 

The general 6gures present uumenms long and short, large and small 
branches, irrepilar in niunber and dimension, which pa-ss from the pancreatico- 



duodenal artery (** duodenal eircle) to the head and neck of the pancreas, 
anastomosing with the pancreatic branches from other sources. The pan- 
creatico-duodenal arterj^ frequently bifurcates in its middle segment, forming 
an oval loop (the ''circle of the pancreatieo-duodenal artery"), which sur- 
rounds the head of the pancreas and emits pancreatic brtyiches from its circum- 
ference—dorsal and ventral. The branches of the ''duodenal circle" (pan- 
creatieo-duodenal artery) profoundly anastomose with the pancreatic branches 
from other sources. 

VIL Branches from the Jejunal Artery. 

1. The pancreatic branches of the jejunal arteiy arising from the proximal 
end of its trunk, pass to the pancreas, anastomosing with the pancreatic branches 
from other sources, see figures (56), (57), (58), (59), (62), (64). 

2. The pancreatic branches arise from the rami jejunales or from the 
branches of the jejunal artery, pass to the pancreas, anastomosing with the pan- 
creatic branches from other sources, see figures (38), (40), (43), (46), (51), 
(56), (59), (65). 

VIII. Branches from the Ileocolic, 

The pancreas may be supplied by a branch from the ileocolic, see figures 
(29), (41). 

The numerous pancreatic arteries enter the pancreas from numerous points. 
The pancreatic arteries are not only relatively but absolutely of remarkable 
dimensions as regards the moderate dimensions of the pancreas. The pan- 
ci'eatico-duodenalis is the principle artery of the pancreas. It forms an in- 
timate anastomosis with the pancreatica magna which transverses tht central por- 
tion of the entire body and tail of the pancreas. Hence the branches w^hieh sup- 
ply the pancreas and produce within a solid and compact anastomotic appa- 
ratus, a *' pancreatic circle'' or *'arcus pancreatieus'' arise, from (I.) hepatic. 
(II.) splenic, (III.) gastric, (IV.) ceoliac axis, (V.) pancreatieo-duodenal 
(^'duodenal circle''), (VI.), jejunal, (VIL), rami jejunales, (VIII.), aorta. 

The branches from the above 8 sources enter the pancrea.se, solidly and con- 
pactly anastomosing, forming the "pancreatic circle," '*arcus pancreaticus.*' 
which combined with the "duodenal circle" solidly unite the coeliac axis (stom- 
ach) with the jejunal artery (enteron) and we may term the combination. 
**Arcus Gastricus Intestinalis." 

Surgerj' of the pancreas presents dangerously bloody results, and on ac- 
count of it compact anastomosis it is a bold surgeon who will sever many of its 
arteries. 
Conclusions Regarding the ^* Pancreatic Circle** and the ^* Duodenal Circle^' 

As the "pancreatic circle" and "duodenal circle" are solidly, compactly and 
inseparably connected anatomically and physiologically, conclusions regarding 
the one should be practically applicable to the other. 

The specialized peripheral ganglia of the "doudenal circle" are "Auer- 
bach's and Billroth-Meissner s plexuses. 

•Recent physiologic investigating by Starling and others would indicate that 
the stimulation of the "Duodenal circle" (i. e., the exciting of its specialized 
peripheral ganglia, by fluid, food and medicaments) excites the specialized 
peripheral ganglia of the *' Pancreatic circle" inducing the pancreas to func- 
tionate (secrete). P^or example fluid and food on the duodenal muscosa inducer 
the production of a substance known as secretin which is transported in the 
blood to the pancreas, warning it to act. The secretion is formed by exciting 
the specialized peripheral ganglia of the "duodenal circle," and is conducted 
by the blood through the '* pancreatic circle," exciting its specialized peripheral 
ganglia which infiuences pancreatic secretion. 

By means of the "duodenal circle" together with the "pancreatic circle," 
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jis siXHi fi.s fmxl Hvives in the clnodenuni tho j!fin?rBl hluod (■iirreiit is ilin'eled 
from the cofliae axis (stomach) to the enteron and panciTas, inducing ample 
secretions for digestive purposes. The s]oniaeh and liver, the duodenum and 
pancreas are ruled by a delicately balanced nervous apparatus— abdominal 
brain with its subordinate ganglia, as well as the haniioniKation produced by 
duodenal and pancreatic secretions, i. e., chemical stimulation (harmones) 
plays a role. See figures— illustrating the delicati'lv ordered nerve apparatus 
located in the proximal abdomen. The objects of the inosculating ciri'les "duo- 
denal circle" and "pancreatic circle" is to control blood volume and current, 
and to direct it to localities of required physiologic activity, to concentrate 
blood volume for increased function (sensation, absorjjtion, secretion, peristal- 
sis). 

WTien the ga.strium is evaenated no stiiiiuliis remains to excite the special- 
ized peripheral ganglia of the "eencentrie gastric circles." Therefore when 
the food leaves the stomach it invades the new terf-itory— the duodenum — 
where it stimulates the specialized peripheral ganglia of tlie "duodenal circle" 
and "pancreatic circle." not only robbing the blood from the "concentric gastric 
circles," but rapidly engorging, congesting, Ihe "pancreatic circle" and "duo- 
denal circle," exciting duodenal, pancreatic and hepatic sei-rctions for digestive 
purposes. The "duodenal circle" and "pancreatic circle" is for the purpose 
of utilizing rapid transportation of blood volume from gastrium to entcron. 

The following propositions apply to the combined "pancreatic circle" and 
"duodenal circle." 

Blood cures disease. 

The apparatus for executing hyperaemia is the inosculating vascular circle. 

The means of functionating the inosculating vaaculaV circle is the stiin- 
uiating its specialized peripheral ganglia (Auerbach's and Billroth-Meissner'sl. 

The chief rational therapeutics for the mosculating vascular circle is 
VISCERAL DRAINAGE, which produces mnximiim blood volume and max- 
imum vi.sceral vliiriinHtioii. 

"OASTRO-ENTERONIC CIRCLE." 

Arcua Gastricus Intestinalis. 
iiiistrii'I iitfgl hiul A rr. 

The anastomotic apparatus between the pocliac axis and proximal mesenteric 
artery consists of: 1, arcus duodenalis; 2, arcus pancreatis arc; 3, arcus gas- 
tricus intestini tenuis, gastro-enteronic arc; 4, areiis gastricus colicus. 

In this article I wish to present what I shall term the "gastro-enteronic 
circle" or Arcus gastricus iiitfsihialis, or the vascular anastomotic appparatus 
between the coeliac axis and the proximal mesenteric artery. The chief viscera 
through which the anastomosis between the coeliac axis and the proximal mesen- 
teric artery is accomplished are the duodenum and pancreas. In other words, 
the anastomotic vascular apparatus between the coelic axis and proximal mesen- 
teric artery lies ehietly on the surface and imbedded in the parenchyma of the 
pancreas and duodenum. The duodenum is the actual line of visceral connec- 
tion between the gastrium and intestines, yet the pancreas shares largely even 
in the arcus duodenalis and its numerous additional auaatomotic vascular arches 
and entitles it to a dignified position in the anasttmiotic apparatus, between the 
coeliac axis and the proximal mesenteric arterj' or in the arcus gastricus intesti- 
nalis. Arcus pancreaticus, or the anastomotic apparatus located between the 
coeliac axis and proximal mesenteric artery, i. e., the jejunal artery) possesses 
marked variation of dimension, anatomic construction, compactness of mesh- 
work, location, and vohune of main anastomotic arteries. In fact, the pro- 
found vascularity of the pancreas with its rich ana.stomotic raeshwork, enmeshed 
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APPENDICULAR ARTERY, "ILEOCOLIC CIRCLE," "ILEOCOLIC ARTERIES," "MAJOR 
MESOCOLIC CIRCLES," "ENTERO-COLIC CIRCLE," "STRAIGHT 

TERMINAL VESSEL." VENTRAL VIEW. 

Fig. SS. Appendicular artery, a single vessel of considerable dimension, originates fiom 
the "ileocolic circle." 

A large artery is not compromised with facility by tbe meaoappendiz during inDam- 
malDTy processes. For more complete description see section II., page 13. 

and embi'dded within its [lan-nchyma and iin its surface, will t-haileufje the skill 
and boldness of the surgeon during surgical procedures. I shall assume that ', 
the "gastroMMiteroiiie circle" or the arciis gastrieus intestinalis is composed of < 
four components, viz.: (a), arctis duodenalis; (b). arcus pancreaticus ; 
areus gastrieus iutestlni tenuis; (d), areiis eolicus. The " gastro-enteronic ] 
circle" or arcus gastrieus intestinalis is an extensive vascular apparatus and 
not only includes the anastomoses of the gastrium and enteron, but also that I 
of the colon, duodenum and pancreas (see ligurcs 30. 42, 4.). 47r 50). Hoiee I 
the arena gastrieus intes'iualis includes and comprehends the arcus gastrieus 1 
eolicus, arcus diiodenalis and arcus pancreatieus. Thf arens gastriciis intes*/ 
tinalia demonstrates that the (^striiiui. enteron. colon, dimdcnmu and pancre 
are solidly and conipHctly pjiastomosed. 
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In short, one om\ hijfct iht? piittre intestinal tract by forcing the injectinir 
materials in any one of its brant-hes. Injet-tion of any one of the three seg- 
ments of the tractua intestinalis— gastriuni, enteron, colon— will injeet the re- 
maining two. The Swiss anatomist, Dr. Abey, iu 1871, anggested that the arch 
which I am terming "gastro-enteronic circle" or arcus gastricua intestinalis be 
called the arcus duodeoalis or duodenal arch comprising but a limited portion 
of the arcus gastricus intestinnli.s. hence I discard the term arciiK duodenalis 
for the more comprehensive one, areiis gastrieiw inteatinalis, which includes a 
vast anastomotic apparatus belnn^niifr to the tractiis intestinaJis and pancn^a.s. 
The following list of arteries will indii-iite its extent, eompositiou and utility. 
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aASTRO-ENTERONIO CIRCLE. 

Arena Oastricua Intestinalis. 

(istomotic apparaliia bdurfii the i-orliac osU anil thr 
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Arteria 
gastrica. 



Arteria 
kepatica. 



(a), rami u«ophaftei. 

(b), ramus hepaticus. i 

(e), rami gastricac (ventral ft dorsal). I 

(d), ramuK pyloricus (ramus anastonioticus). 

Arcus arteriosus gastriciis minor. 

Arcus gastricus proximal. 

Proximal concentric gastric pircle. 

(a), ramus hepaticus dexter. 

(b) ramus hepaticus sinister. 

(e), rami pylorici (dorsal et ventral). 

(d). arteria Kastro-diiodenalis. 

(c), rami caput pancreaticiis. 

!f), rnmi duodenalis proximal. 

in), arteria pancreatieo-duodenalis proximal. 

(h), arteria cystica. 

(i), arteria hcpalica mesenterica proximal (see fig. 36)., 

(j). arteria gastro-cpiploica dextra (ramus anastumoticiis). 

Arcus arteriosus gastricus major. 

Areus gastricus distal. 

Distal concentric gastric circle. 

(aj, rami pancreatici ( pancreaticae parvae). 

(b), arteriae gastrieae breves. 

(e), arteria epiploica sinistra (ramus auastomotiens). 

(d), arteria pauereatico-duodenalis distal. 

(e), arteria pancreatica magna. 

(f), arteria pancreatica colica (see fig. 58). 

(g). arteriH splenica colica (see fig. 45). 

(h), rami proprii lienis. 

Arcus arteriosus gastricus miijor. 

Arcus gastricus distal. 
_ Distal concentric gastric circle. 
The arteria lienalis, arteria hepatica and arleria gastrica solidly and com- 
pactly anastomose and form the "concentric gastric circUs," composed of: 

(a), Arcus gastricus proximal (gastro-hepatic circle) and Areas gastricUN 
distal (splenohepatic circle). 

(b), Arteria coeliaea colica (fig. 30). 

(c), Arteria cueliaea mesenterica proximal (fijrs. ^SH. 41. 4'i. 4ti, .'ill. :'>], 
58). 

(d), Arteria pancreatica meaenterica proximal (figs. '40, 3S. 411. 41. 43. i\, 
45, 47, 50, 51 58), 



Arteria 
lienalis. 




ABTEBIA APPENDICDLARIS. "ILEOCOLIC CIRCLE." "ILEOCOLIC ARCHSS." 

"STRAIGHT TERMINAL VESSEL." "ETEROCOLIC CIRCLE," "ILEAL 

ARTERY." MAJOR MESOCOLIC CIRCLES." 

Fig. 23. Specimen injected, dissected, dtied and einployed a 
D. ZIopper. Ventral view. A, appendix. B, ileum. C. cecu 
DTteTia ileocoecalia dorsalis. Ill, artena ileocoecalis ventialia. 

1, aiteiia appendicular] a, a sinBle vessel of considerable dimension, arises from the light 
circumfeTence of the ileocolic circle, i. e., the ileocolic artery. Tlie appendicular artery emits 
5 braocbes to tbe appendix. S, is the anastomotic branch between the cecum and appeadii. 
Heso appeodicuUr arcbes exist. 

"Ileocolic circle" is formed by the bifurcation of the arteria mesenterica proximal ioto 
the ileocolic and ileal arteries and completed by their distal anastomosis. The aignificalion 
of the ileocolic circle is that it generally emits the arteria appendicularis which immortaliiei 
it among vascular circles. 

It is a typical inosculation circle, possessing peripheral viscas and automatic peripheral 
ganglia. The function of which is to dilate the "io osculation circle." 

The ileocolic arcbes number 4 and are composed of tbe combined anastomosis of the artnil 
ileocoecalis dorsalis et ventralis. The "'ileocolic arches" are a primordial vascular landmark. 
They are located in the ileocolic angle a.Qd attending thi- cecum and appendix. 

"Vas iotestini terruinale rectum" or "straight terminal vessel of the ioteatine" cxtoi 
from the mesenteionic and mesocolic arches to the border of the mMenteTon o 
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ample leagth (^ to 2 inches) for clamping oi ligation < 
01 meseocolic arches and thus avoiding tbe inteatine I 
gangrene. 

The ileal artery extends from the bifurcation of the jejunal artery to ita distal anas- 
tomosis with the leocolic artery. Tbe ileal artery emits branches to the ileum which is 
so limited in blood supply at its distal end that it is liable to ulceration and perforation, 
and the ileocolic artery the right circumference of the ileocolic circle. 

The "enterocolic circle" (Riolan-Haller arch) is formed by the transverse colic artery 
with the left colic artery and is from multiple arteries anfl consequent arches solidly and 
compactly anastomosed. 

The enteronic circle" joins the blood current of the eDteroD with the colon and trantpoits 
blood volume from the enteron to the colon as required for function. 

There are 4 "Major mesocolic circles," right distal, (Reno -duodenal field) right proximal 
and left proximal and left distal (left renal field). 

There are 4 "Major mesocolic arches" in this illustration because an accessory transverse 
colic artery (Waldeyer's) eiists. 

For more description see section 11, page . 

Arteria Oaatrica. 

The arteria gastrica begins iu the cuelisie axis iiud ends in the arteria 
hepatica, producing the proximal coiieentrie gastric lirclf. It enillst 

(a), the rami orsophagei to the asophagiis ( anHstomosiug with the thoracic 
arteries) ; 

(b), the ramus hepaticus to the liver; 

(c), the rami gaslrki (dorsal and ventral) to the dorsal and ventral sur- 
face of the stomach; 

(d), the rairnis pyloricus (the ramus anastoniotioiis). which completes the 
proximal gastric arch. Heuce, by the anastomosis of the right and left gas- 
tric arteries there is formed the arctw gastricus prorimal. or the arcus ar- 
teriosus gastricjis minor— a solid and compact anastomosis, which I shall term 
the proximal ''concrntric gastric circle." 



Arteria Hepatica. 

from the eoeliae axis and teri 
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The hepatic artery ari 
It emits: 

(a), rami pancrc.aticae to the caput panereatieiis ; 

(b), rami pylorici (proximal and distal), supplying the pylorus: 

(c), gastro-dtiodcnalis. which divides into: (d). ramus pancreaHco-dw- 
denalis {prorimal), which sends branches lo the duodenum and pancreaa and 
which also anastomoses with 

(e), the ramus pancreatico-duadeuiilis (dislal). coiiNtitiitiiip the arcus dno- 
denalis ; 

(f), the gaslro-epiploicu dextrit, which courses distalward and leftward 
along the major curvature of the stomach and omentum majiis and anaslo- 
moaing with the (g) gastro-epiploica sinistra, which completes the arcus gas- 
tricus distal, or arcus arteriosus gastricus major— a compact and solid anasto- 
mosis. This is the distal "concentric circle." The anastomotic apparatus 
between the coeliae axis and proximal mesenteric arterj' is additionally solidi- 
fied by : 

(h), the arteria cystiea, which richly supplies the cholecysl. and 

(i), perchance by the arteria hepatica mesenterica proximal, which may 
arise from the proximal mesenteric artery and pass tii the liver (see fi^. Hf>). 

Arteria Lienalis. 

The artery arises from the coeliac axis and ends in tlie spleen. It eiiiit=: 

(a), rami pancreatic! (pancrealici parvae). 4 to (i major and minnr 

branches, in regular order, to the corpus and cauda panereaticus. Thfsp 

branches trans^-erse the surfaee nf the paren^-hyma of the pancivas and anas- 



tomose especially with the branches of the gastro-epiplaica dextra and pan- 
cretka parva, 

(b), arteria gastricae hreirs, 3 to 6 in number, originating from the tnrnk 
and terminal branch of the splenic artery, course ventralward and rightward 
to the gastric fundus, inosculating solidly and completely with the gastric 
branches, especially those of the epiploica sinistra. 

(c), pancreatica magmi, a strong branch which is emitted from the arteria 
lienalis adjacent to the cauda pancreatica, courses from right to left in the 
dorsal parenchyma of the pancreas, parallel with the ductus pancreaticus, 
richly inosculating with branches from the pancreatico-duodenalis and prox- 
imal mesenteric arterv\ 

(d), arteria gastro-epiploica sinistra (ramus anastomoticus) arises from the 
left of the arteria splenica, courses ventral to the cauda pancreatica, along the 
major gastric curvature, from left to right between the blades of the omentum 
majus to inosculate with the arteria gastro-epiploica dextra. The gastro-epip- 
loica sinistra emits branches to the dorsal and ventral gastric surfaces which 
are solidly anastomosed to other gastric branches, and also emits branches to 
the omentum majus which may anastomose with the arcus transverseus colicus. 
By means of the gastro-epiploica (dextra and sinistra) coursing along the major 
gastric curvature, constituting the arcu*s gastricus distal, and the gastric arterj- 
(right and left inosculated), coursing along the minor gastric curvature, con- 
stituting the arcus gastricus proximal, there are presented two "conceutnc 
gastric circles'' which anastomose the gastrium solidly and compactly to the 
coeliac axis through its three primary branches— gastric, splenic, hepatic. 

Arteria Pancreatico-Duodenalis Distal. 

The smallest of the jejunal arteries arises from the right dorsal or left 
wail of the proximal menenteric artery and courses rightward and proximal- 
ward between the duodenum and caput pancreatica, inosculating with the pan- 
creatico-duodenalis proximal, and emits numerous branches to the duodenum 
and pancreas which inosculate with the meshwork of branches withm the pan- 
creas. It anastomoses like a stovepipe with the arteria pancreatico-proximal. 
completing the duodenal arch— arcus duodenalis. 

Arteria pancreatico-duodennlis proximal, which courses between the caput 
pancreatica and duodenum, inosculating with the pancreatico-duodenalis dis- 
tal, ending in numerous branches of the caput pancreatica and duodenum. 
The branches passing to the pancreas inosculate solidly and compactly with 
the netw^ork within the pancreas. The pancreatico-duodenalis proximal (and 
distal) is frequently double— a dorsal and ventral— thus enhancing the com- 
pactness and solidarity of the anastimotie apparatus between the coeliac axis 
and proximal mesenteric artery. 

The solid, abundant, compact stovepipe method of anastomosis of the ar- 
teria pancreatico-duodenalis proximal and distal is of marked dimension. It 
should be tenned the arteria pancreatico-duodenalis. It is frequently du- 
plic^ite (a dorsal and a ventral) and follows the concavity of the duodenum, 
emitting multiple branches to both pancreas and doudenum. It may rationally 
be demonstrated as an arcus duodenalis or duodenal arch. It forms a sig- 
nificant part of the '^gastro-enteronic circle" or arcus gastricus intestinalis, 
or the anastomotic apparatus between the coeliac axis and proximal mesenteric 

artery. 

Arteria pancreatica colica (see figs. 50, 58). 

The arteria pancreatica colica et omentalis arises from the anastomotic mesh- 
work located on the dorsal pancreatic surface, and within its parench3rma, and 
courses between the blades of the mesocolon transvei'sum to the arcus trans- 
versus colicus and colon. The pancreatico-colic and omentel artery originally 
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FIG. IM.— APPENDICULAR ARTERY. "ILEO-COLIC CIRCLE," ILEO-COLIC ARCHES." 
"STRAJGHT VESSEL." "RIGHT DISTAL MAJOR MESOCOLIC CIRCLE." 

Ventisl view. A, appendix, B, ileum. C, cecum (non-symmetncsl). I, artetU ileo- 
cotica. II, arteria ileo-cccalis dorsalis. Ill, aiteria ileo-cecalii ventialis, H, aiieria meseii- 
t erica proiimal. 

1, arteiia append icularis, a single vessel of considerable dimenaion, BTiies from the right 
circumference of the ileo-colic circle, oi from a crass-bar of the circle. 

The appendicular artery emits twelve htancties to the appendix. 

It is a strong artery and would resist compromiiatioa from mesa -appendicitis. 

Ileo-colic circle, a typical "inosculalioo circle" formed by the bifurcation of the iejuDal 
artery into il<>iil and ileo-colic arteries and completed by their distal anastomosis, is crossed 
by the appendicular artery. 

Ileo-colic arches, six in number. The distension ot the specimeu distorted the blood 
apparatus. 

Appendix is located parallel with the distal ileum. For more complete explanation sec 
section II., page 13. 



nrises from the splenic, Noliilif.viiig the arctia gastriciia culiciis. The urteria 
piiuureatica colica U u direi-t primary areh connecting the colon to the pan- 
creas or to the aDaatomotic apparntus kx-ated between the gastriiim and colon, 
making doubly sure general intestinal anastumosis. 

Arteria splenica colica (see fig 45) arises from the arleria Henalis and 
course* between the bladis nf Ihe mesocolon Iriinsvcrnin txy the transverse 
meocolic arch and colon, reinforcing the arniis gastriciLs inti-slinaliH. This ar- 
tery, a primary arcli. connects directly the splenic artery with that of the colon 
trHn.sversiim, adiiitiotiHlly strengthening the gjistro-intestinal arc. The aii«ria 
gastrica, arteria Henalis and arteria hepatica solidly, compactly anastomose and 
form the concentric gtistric circle, composed of the arcus gaatricus proximai 
(pastro-hepatic circle), arid arcus gastricus distal (gastro-spleno-hepatic circle). 



The anastomosis constitutes the arcus arteriosus gastricus major and areas ar- 
cus arteriosus gastricus minor. 

Arteria coeliaca colka connects the eoeliac axis directly with the arcus colica 
transversus (see fig. 30). This lends practical strength to the arcus gastricus 
intestinalis. In this subject the eoeliac axis is directly connected with the 
Riolin-Haller arch, and the gastro-iutestinal arch is solid and compact. It is 
a primary vascular arch between the arterial trunk of the gastrium and a 
transverse colic arch, additionally fortifying the. gastro-intestinal anastomotic 
apparatus. 

Arteria coclica mesent erica proximal connects directly the coelic axis with 
the proximal mesenteric arter>' (see figs. 38. 41. 43, 46. 50, 51, 58). These vessels, 
connecting directly the proximal mesenteric arterj' and eoeliac axis, strongly for- 
tifies the solidarity and compactness of the arcus gastricus intestinalis or gas- 
tro-intestinal arch. It is named similarly to the arteria uterina ovarica. It is 
a primary vascular arch between the primary arterial trunk of the gastrium 
and primary arterial trunk of the intestine. It is of variable dimension (length 
and diameter). P^or this primary- direct vascular connecting arc between the 
eoeliac axis and proximal mesenteric arter>' see figs. 38, 41, 43, 46, 50, 51, 58. 
Thirtj' per cent of subjects observed for this *' primary arcus coelicus mesen- 
tericus proximal'' presented it distinctly. A similar primary arc may be ob- 
ser\'ed between the proximal and distal mesenteric arteries (see figs. 23, 27, 
28, 30, 38, 42, 45, 50, 54, 58). 

Arteria pavcreatica mesentericn proximal arises from the proximal mesen- 
teric artery and passes to the pancreas, inosculating with the meshwork of ar- 
teries on the pancreatic surface and within its substance (see figs. 30, 38, 40. 
41, 43, 44, 45, 47, 50. 51, 58). This frefjuent connection of the proximal mesen- 
teric arteries and compact pancreatic anastomosis with the pancreatic branches, 
powerfully fortifies the compactness and solidarity of the **gastro-enteronic 
circle" or arcus gastricus intestinalis. The pancreatic anastomosis fonns the 
arcus pancreaticus. The pancreatic anastomosis is second in importance only 
to the arcus duodenalis. The arteria pancreatica mesenterica proximal is a 
powerful element in adding compactness, solidarity, richness and dimension to 
the gastro-intestinal anastomotic apparatus. 

Artena colica mesenterica proximal arises, as may be observed in fig. 50, 
from the proximal mesenteric artery- and passes to the transverse colon, thiLs 
solidifying the gastro-intestinal anatsomotie apparatus. It strengthens the 
arcus gastricus colicus. 

The arcus gastricas intestinalis is composed of four factors, viz. : 

Anastomosis or the Arcus Oastricus Intestinalis. 
Conclusions As Regards the " Oastro-Enteronic Cir6le" Gkistro-Intestinal Arc 
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1, arcus duodenalis. 



2, arcus pancreaticus. 

3, arcus gastricus intestini tenuis (gastro-enterouic 
circle). 

. 4, arcus gastricus colicus. 

These four arcs anastomose, unite the gastrium to the enteron and colon, pro- 
ducing a distinct single vascidar unit of the tractus intestinalis. 

The anastomotic apparatus between the gastrium and intestine **gastn>- 
enteronic circle"— arcus gastricus intestinalis— is located between the coelic 
axis and proximal mesenteric artery. 

The gastro-intestinal circle is practically associated with two viscera, viz.: 
(a), the duodenum with its solid, compact, powerful arcus duodenalis (composed 
practically of the anastomosing arteria i)ancreatico-duodenalis (proximal and 
distal) — ). This is thi* duodenal circle or arch figure (56) — ): (b), the pan- 
Si) 



cieus, on the surface and iu the pa re in- by ma of wliit'li \s located a compaet. solid, 
abundant arterial anastonioRis derived ehit^fly from the arteria eoeliaca and 
proximal arteria mesenteriea— which I shall term the "panereatie-circle" or 
arcus panereatieus. This is the pancreatic arch (figure (56) — ) ; (e), the arcua 
gastricus intestini tenius cousista of arteries uniting the coeliac axis or its branches 
to the branchea of the proximal mesenteric artery. It is the gas tro- enter onie 
arch (see figures (38), (39). (41), (43). (46), (50). (51), (56).—); (d). the 
arcus gastricus colieus consist* of arteries connecting the gastrium to the colon. 
It consists of arteries connecting the ca-liac axis to the colonic arches (see figures 
(30). (42), (45), (50), (56) — ). The methods of routes of anastomoses in the 
"gaatro-enteronie circle" or arcus gastricus intestinalis is direct and indirect. 
The utility of the solidarity, compactness and abundance of anastomoses in the 
tractns intestinalis between the gaatrium. enteron and colon (by its four area 
or circles— arcus duodenalis. arcus panereatieus, arcus gastricus, intestini tenuis 
(gastroenteronic arc), and arcus gastricus colieus) is to direct required blood 
volume to required segments during digestion. The " gastro-enteronlc circle" 
arcus gastricus intestinalis produces a single vascular unit of the traetus intes- 
tinalis exactly similar, as the traetus genitalis is rendered a siagle vascular unit 
by means of the genital vascular circle— the arteria uterina ovarica. In the 
uterus, or oviducts, a gestating ovum, a neopla.sm will entice through compact, 
solid and rich genital anastomoses a marked volume of blood to a single point 
and it is blood that initiates, sustains and sniwides marked function. 

THE "STRAIGHT TERMINAL VESSEL OF THE INTESTINE." 

"Vaa Intestini Tenninale Rectum." 

While dissecting the traetas vit.-iciil:irLs uf Ihc traetus intestinalis in 65 sub- 
jects I was convinced tliat insufficient attention has been directed to a certain 
kind of "straight vtssel" located between the "mesenteric arch" and the border 
of the intestine. The nOTnenclature I have adiipted is the "straight terminal vessel 
of the intestine," and I consider it of sufficient dignity to become designated 
as a vascular landmark. The "straight vessel" is intimately related to intestinal 
resection, iaterial anostomosis and end-to-end union. It i« especially important 
in surgical procedures in the region of the "enterouolie circle" or the Riolan 
HalJer arch. If it be properly managed during surgical procedures on the 
intestinal tract gangrene or endo intestinal ulceration may be averted. 

The Latin nomenclature of this vessel, to which all anatomy submits, I pro- 
pose is vas intestini icrtninali- rectum. The time is propitious, not only to estab- 
lish a correct onomatologj', but to establish a correct onomatology as regards 
the tractns vascularis in intestinal aurgerj'. The chief factor in int^^tinal sur- 
gery is the proper management of the blood vessels. 

Correct and exact nomenclature are the absolute steps in mental progress. 
Anatomy is reigned by Latin and modern surgery by Greek nomenclature. The 
Greek language was cultivated twelve hundred years, and the Latin langua^ 
almost the same length of time. For exact and accurate comprehension no 
selection of nomenclature can improve on the Latin and Greek speech. It is said 
that the greatness of Haeckel is chiefly manifest in his masterly selection of cor- 
rect and comprehensive nomenclature. Erroneous onomatologj' has confused 
the profp.ssion for centuries. Ages and devoted lives have been wasted on absurd 
"isms" and "pathies" unnamed, indefinable, with diffuse nomenclature. 

Intestinal surgerj' is in a state of rapid progress of useful development. It 
is no more a pioneer field and yet. as one reads of repeated failures from 
gangrene and ulceration of the intestinal mucosa, it is e^'ident that a general, 
accurate knowledge of the proper technique in the management of the blood 
vessels during surgical procedure prevails not. Recently I read of seven 




Fig, 25. Ventral view. Artena appendkularis, a primaiy and secondary vessel of c 
siderabte dimension. Originate from the "oleocolic circle." It emits IT btancbes to 
appendix. Ileocolic arcbes, 3. Fat complete description see section II., page 13. 

fataJitie.s following siirijieal pnu'whiri's on liie traptu.s l»t>'stiiialis. iliie to ^'an- J 
^rene. The blood supply was niisniauaKed. 

The proper management of the blood supply in intestinal surgerj- practicalJT' I 
depends on a correct knowledge of the anatomy of the "straight terminal vessel ' 
of Ike intestine" or "vas iutegtiiii lerminalp rectum." My subject is mtestioal 
resection; however, my theme is the "straight terminal vessel of the inteatine," 
The personal dissection of 65 subjects in reference to this "straight vessel'* 
has convinced me of it« significant utility and also of its Nignifleant neglect ia , 
inteatinal surgery. I will attempt to describe and illiiBtrate by original disaec- ■ 
tions thifi important vascular landmark in the tractus intestinalis which ij 
designate "straight terminal vessel of the intestine," or "vas intestini terminals J 
rectum." 

The arrangement of the vascular apparatus to the tractus intestinalis con- 1^ 
Bists of: First, trunk; second, arch; third, "straight terminal vessel." Number ( 



3 is the theme of this paper. So f«r 1 have I'lmiid uo liti-riitiire on the subject; 
hence the descriptmu here presented is entirely original from my own persouul 
dissections, experimental labors on dogs and c^UnJeal hospital work. 

Vas intestim termiimlt rectum or the straight terminal vessel of the intestine 
is lo<?nted at the mesenterial border of the enteron and colon. It extends from 
the mesenterial arch to the intestinal wall. The signification of this straight 
ti^miinal vessel i.s evident in its relation to the clamp ligature or sntnre in 
surgical procedures. Hie terminal straight vessels vary in number, dimensions 
(length and diameter) at diffei'ent segments of the intestinal tract. First, the 
straight terminal intestinal vessel attends the enteron in maximum number and 
dimension (length wnd diameter) : second, the straight terminal intestinal ves- 
sel nest attends the colon (ccecum, right colon, transverse colon, left colon) with 
maximum dimension (length and diameter), however, in diminished number; 
third, the straight terminal intestinal vessel attemb the sigmoid with minimum 
dimension (length and diumeler), however, with increased number. The 
"straight terminal vessel" of the inte.stine courses practically parallel. Th^ 
may attend the enterou in sufficient numbers and dimensions to present the ap- 
pciiranee of a solid bed of parallel cords. One can count frequently six "straight 
vessels" to the inch in the enteron, and perliapa four to the inch in the colon. 

The "straight vessels" to the enteron are uniform and similar. The 
"straight vessels" to the eolon consist of two kinds, viz.: (a), a "long, straight 
terminal vessel," which, no doubt, was orifrinaJly intended to nourish, not only 
the colon, but the appendi.x epiploieus. It extends to the distal border of the 
eolon (i. e., the side opposite the mesocolic attaehment) and anastomoses with its 
opposite fellow. Perhaps '2ft per cent, or one-fourth of the "straight terminal 
vessels of the colon" belong to this "long" class, (b), There is a "short, 
straight terminal vessel" which extends from the mesenteric arch to the eolonie 
Iwrder. It merely supplies the dorsal and ventral colonic wall It does not 
e.ttend to the appendix epiploicus. Perhaps 7o per cent, or three-fourtha of the 
"straight terminal vessels of the colon" belong to this "short" class. 

Fre(|uently the mesentericaJ vascular arehes may lie in contact with the intes- 
tinal ventral, dorsal (lateral) border, lending the appearance that the straight 
terminal vessel of the intestine is absent. (See Fig. ;18, ^7, 32, 43, 41. 40 47, 
42. 31, 30.) However, the straight terminal vessel of the intestine is pmctically 
constant and of sufficient length to apply clamps, ligature or sutun- at a safe 
distance from the mesenterial arch. When in doiibt as to the presence of the 
vas intestini terminale rectum or straight tenninnl vessel of the intestine, liberate 
the intestinal segments by slight bluut dissection and place the me9ent«ry on ten- 
sion, whence the "straight" vessel will doubtless become amply evident for sur- 
tficul procedure. So far an I ani aware, this introduces new anatomical nonisn- 
clature, yet I do not hesitate, because; first, the term (vas intestini terminale 
rectiun or straight terminal vessels of the intestine) is appropriate; second, the 
progress of surgery demands precise and exact onomatologj' ; third, the 
"straight" vessel of the intestine is of sufficient signification to be designated 
as a vascular landmark of the intestine. 

The original illustrations accompanying the text from original dissections 
will explain the views a thousand fold better than words. 



CHAPTER IL 
ARTERIA MESENTERICA PROXIMAL 

THE PROXIMAL MESENTERIC ARTERY 

(SUPERIOR MBSBNTBRIC ARTERY) 

CtampoMd of fhe Jejunal Artery and Heal Artery. 

Dissection.— Expose the viscera by a emeial abdominal incision. Reflect the 
transverse colon proximalward, the right colon rightward and the enteron left- 
ward. Remove the distal blade of the transverse mesocolon, the left blade of the 
right mesocolon and the right blade of the mesenteron with the mesenteric glands 
and the distribution of the distal mesenteric artery is exposed. 

Distribution.— The proximal mesenteric arter>% the maximum branch of the 
abdominal aorta, supplies the enteron (except the duodenum), and proximal 
half of the colon (appendix, cecum, right and half of the transverse colon). 

Segments of the Proximal Mesenteric Artery. — I shall, for the convenience of 
description and practical utility, divide the proximal mesenteric artery into the 
following segments, namely: (I.) Jejunal artery and 11*: al artery; (II.), 
Branches; (III.) Arches; (IV.) Straight Terminal Vessel. 

The proximal mesenteric artery supplies two territories, namely: (a) that 
of the enteron (duodenum, jejunum and ileum) ; (b) that of the colon (appen- 
dix, cecum, right colon and half of the transverse colon). 

SEGMENTS OF THE PROXIMAL MESENTERIC ARTERY 



I.— Trunk, 
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6 — Colica dextra. 
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&— Colica transversa accessoria. 







THE JEJUNAL ARTERY OR 

L The Trunk of the Proximal Mesenteric Artery. 

{Truncus Arteria Mesenterica Proximal.) 

The jejunal arter>' extends from the pancreas to the ileocolic circle. 

Origin.— The jejunal artery arises from the ventral surface of the aorta 
one-half an inch distal to the celiac axis, dorsal to the pancreas and splenic 
vein. Its origin is on a level with the junction of the first and second lumbar 
vertebrae. 

Termination.— The jejunal artery terminates at its major bifurcation to 
form the ** ileocolic circle.'' The termination of the jejunal artery is in the 
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Fig. S6. Veatraf view. Note the pov 
btancbes to the appendix. 

"Ileocolic arches," 6. Entecocolic circle 
Foi more complete description see section 
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region of the origin of the distal mesenteric artery (one and one -half inehe* 
proximal to the aortic bifurcation), or at the junction of the second and third 
lumbar vertebrae. In thirty-two subjects the jejunal arterj' bifurcated fifty 
per cent, distal, twenty-eight per cent, proximid and twenty-two per cent, on 
a level with origin of tJie distal mesenteric artery or jimction of the third and 
fourth lumbar vertebrae. Hence, syntopioally, the origin of the jejunal artery 
is dorsal to the pancreas and splenic vein and ventral to the transverse duo- 
denum and left renal vein, while the termination is its major bifurcation into 
ileocolic and ileal arteries to form the "ileocolic circle" which is practically 
at the origin of the distal mesenteric artery. Skeletopically the jejunal artery 
begins at the junction of the second and third inmbar and ends at the junction 
of the third and fourth lumbar vertebrae. 

The distal termination of the jejunal arterj' into the arteria ileocoHca and 
arteria ilei represent a primordial division to nourish ileum and cecum as well 
as the appendix— a vast ancient stomach, now an atrophic, dangerous and 
treacherous organ. 

Cowrse.— The jejunal artery courses distalward, ventralward and leftward 
practically parallel to the aorta. Its course is dorsal to the pancreas and splenic 
vein, while it is ventral to the transverse diiodenum and left renal vein. It 
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procJuees a d«.'pression on the dorsal surface of the pancreas. It makes a de- 
pression on the ventral surface of the duodenum. It passes dorsal to the 
stomach and transverse crJon It courses in the depression of the duodeno- 
jejunal angle. It passes di.stalward between the blades of the mesenteron at 
its radix mesenteri. or root, ending at the proximal end of the ** ileocolic circle," 
a distance of s^nne three inches. Throughout its entire course the jejunal ar- 
terj- is embedded in a powerful sheath of connective tissue of ample lumen 
to allow peristalsis during its remarkable changing volume. It emerges be- 
tween the corpus pancreaticiLs and pars horizontalis duodeni distal. It crosses 
the duodenum at right angles, being directly applied to its surface. It possesses 
a spiral course, hence branches may arise from any quarter of its circumference 
(for example, duodenal, jejunal, ileocolic, right colic, colica transversa). The 
course of the jejunal arterj' is first ventralward, second distalward and third 
rightward. It possesses a left convexity and a right convexity (at least when 
injected and allowed to become fixed ^inth the subject on the dorsum). 

Dimcfision.— The average dimensions of the jejunal artery are: (a) length, 
two to three inches (h) diameter, one-third of an inch. It is the maximum 
branch of the abdominal aorta. It diminishes in diameter from origin to ter- 
mination. 

Relatious.—The relations of the jejunal arter>- are: dorsally with the aorta, 
vena cava, left renal vein, duodenum, arteria ovarica (spermatica) : ventrally 
with the pancreas, splenic vein, transverse mesocolon, enteron; rightward the 
jejunal artery is in relation with the proximal mesenteric vein (tnmk) : 
leftward it is related with the proximal jejunum. The relations of the 
jejunal arter>^ to the abdominal brain (plexus celiacus) in intimate and pro- 
found. In fact, the dense fibrous sheath surrounding the jejunal arterj- is i)ow- 
erfuUy interwoven with that of the celiac axis. The nervus vasomotorius is 
solidly and compactly anastomosed with the sheath of the jejunal arter>' and 
that of the celiac axis. The most difficult dissection to free the jejunal arter>' 
and celiac axis is that of removing the abdominal brain and its radiating nerve 
cords. A significant clinical factor is that the jejunal arter>' courses between 
pancreas ventrally and duodenum dorsally. The anatomic arrangement in the 
course of the jejunal artery, being ventral to the duodenum, becomes of signifi- 
cant importance in splanchnoptosia. as during the progress of this disease the 
jejunal arter>' compresses the duodenum firmer and firmer, ending in gastro- 
duodenal dilatation. In general the jejunal arterj- divides into or birfurcates 
into two branches, namely: (a) the main branch, which supplies the ileum, the 
ileal arterj' (the jejunum and duodenum are supplied by branches from the 
jejunal arter>': (b) the arteria ileocoliea, which is the sec«md arm of the 
jejunal arterj' bifurcation emerging in the region of the root of the distal 
arteria niesenterica proximal and immediately distal to the transverse 
duodeium. Ijocated between the bifurcated arms (ileocolic and ileal) of 
the jejunal arter>' and their distalward anastomoses is the ** ileocolic 
circle/' a constant structure with constant location, and a significant vas- 
cular landmark, as generally the appendicular artery arises from it. In other 
words, the *' ileocolic circle'' lies in the major bifurcation of the jeunal arter>' 
and practically originates the arteria appendicularis. The distal end of the 
ileal artery anastomoses with the distal end of the ilecolic artery, completing 
the *Mle<KM)lic circle,'' hence from the right border (ilecolic artery) of the ileo- 
colic circle emerges the appendicular aiiery, and from the left border (ileal 
arterv) emerges the rami ilei. 

n. Branches of the Proximal Mesenteric Artery. 

The l)ran(*hes of the proximal mesentorie artery supplying the enteronic 
and colonic territories should be classed in two divisions, namely: those of the 
enteron; and those of the colon, as follows: 
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(A) Branches of the 
enteron : 



(B) Branches of the 
colon : 



1 — ArtiTiH imnt-rcHtica mesentcricH proximal (incon- 
stant branches from the proximal mesenteric Brfry 
to the pancreas). 

"i— Arteria panci-eaticodnodenalic distal. 

3— Rami jejnnaies. 

4— Rami ilei. 

1— Arteria ileocoliea. 

2— Art^ria colica dextra. 

3— Arteria coliea transversa. 

4— Arteria colica transversa accessoria — { Waldeyer's 
artery ) . 

Kami jejucalea. 

Rami ilei. 

ARTERIES OF THE ENTERON. 
Sj/Hti7(i/m«, — Vas iutestini temiis. uHerla' lutestiua tenuis, HrteriiE intes- 
tinales, arteria* dnodenalis et arteria- jejiinales et arteriiD ilei, arteries of the 
enteron, rami intestinaies. An exact and definite expression would be rami 
jejunales and rami ilei. As a convenient and appropriate expression we will 
employ the term artei^s of tin: enteron (duodenum, jejvinum, ileum). The 
arteries of the enteron will include those supplying the duodenum (rami duo- 
deni), jejunum (rami jejunales). ileum (rami ilei). The average score of ar- 
teries supplying the enteron (small intestines) have received no particular uame 
except as to enteronic sepments— dondenuni, jejunum and ileum. The enter- 
onic arteries posses so much in common that they should be praeticaUy de- 
scribed as a unit. The arteries of enteron consist of large, parallel, branches 
directed distally and obliquely leftward between the blades of the mensenteron. 
The arteries of the enteron, consisting of three segments— trunk, arch, straight 
terminal vessel, supply the whole of the enteron except the proximal duodenum 
(which is supplied by the arteria pancreaticoduodenalis prixiiual. a branch of 
the arteria gastroepiploica). The enteronic arteries supply the territory of the 
enteron (small intestine), a tube of more than an inch in diameter and an aver- 
age of twenty-<me feet in length. For convenience of description and detailed 
comprehension I shall divide the mensenteron into three vascular Kones, 
namely: 

(1) The zone of the mesenleronic trunk— three inches. 

(2) The zone of the mesenteronic arch^two inches. 

(3) The zone of the mesenteronic "straight terminal vessel"— one inch. 
We thus have the trunk, arch and "strnight terminal vessel" zones of the 

enteron. The most important zone is that of the "straight terminal vessel." 
on flccounl of its applieation to siiruiciil procedures. 
I, Trunk of the Enteronic Arteries. 
Raim jejunales. 
Rami ilei. 

Under the subject of trunk of the enteronic artery we will include the seg- 
ment of the enteronic artery extending from its root or the truuk of the prox- 
imal mesenteric artery to the first ineseuterie arch. The primary or first 
mesenteronic arch is supported b,v two trunks, arteries, pillars, of large dimen- 
sion. It is the maximum mesenteronic arch, composed of the maximum seg- 
ment of the enteronic artery- the trunk rnnging from one.half to five inches 
in length. I shall term the pillars of the primary mesenteronic arch the trunk 
of the enteronic artery. 
n. Origin of the Enteronic Arteries. 
Buni jejunales. 
Kami ilei. 
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ARTERIA APPENDICULARIS. "ILEOCOLIC CIRCLE." "ILEOCOLIC ARCHES." 'XWTE- 
RO-COLIC CIRCLE." MAJOR MESOCOLIC CIRCLES." "STRAIGHT VESSELS." 

Fig. 27. Veutial view. AppendiculsT artery >s duplicate, emits 16 braachea to appeodiK 
Ileocolic arches 7. "Straight vessel" in colon and enteion of ample length for clamp 
ligation. 

Observe accumulation! of arteries and arches in region of right colic artery, 
complete description see section tl., page 13. 



The enleroD consists of the diiodenuni, jejimiini aud ileum; the raeseni 
is its mesenterj'. The enl^ronie arteries arise proxirually from the right 
cumference of the proximal mesenteric artery (arteria paaoreaticduodeni 
distal), and also from its dorsal eireumferenee. The rami jejiinales and 
ilei rise from the left convex circinuferenee of the proximal mesenteric artery 
and pass obliquely leftward and distalward to supply the enteron. The en- 
teronic arteries arise in a series, however, in unequal distances of asunder (see 
fi^ires 42, 48, 44, 51, 52). The unequal distance of separation is noticeable in 
the proximal half of it. Proximal mesenteronie arteiy or jejunal artery, how- 
ever; particularly irregularity is observable in many subjects at the point where 
the jejunal artery bifurcates into the ileocolic and ileal branches to form 
ileocolic circle. In figures 22, 24, 27. 46, 30, 45. the branches originate at 
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fonn distanei's from eai-h other. In j;eneral the distHiiccs Iietweeu the origin 
of the rami gejunales and rami ilei is greater in theileiiiii than in the jejunum. 
JIarked separation of origins in the rami jejiinales may be observed in 
figures 34, 42, 43, 44. Marked separation of the rami ilei may be observed in 
fipires 24, 26, 27, 46. I shall discard the origin of vessels from concavity and 
convexitj- of the proximal mesenteric artery, as it is of doiibtfnl practicability, 
and also the curve is perchance an artificial production through injection and 
force of gravity, 

m. Number of Enteronic Arteries. | ^^"^ jejunales, 
[^ R&mi ilei. 

In thirty-four subjects the average nujiiber is twenty-out'. The maxiiiiiiin 
number is twenty-eight. The minimum number is fifteen. The enteronic ar- 
teries were numbered from the proximal ramus jejunalis to the distal ramus 
ileum or to the arteria ileocecalis {dorsal and ventral). The number of enter- 
onic arteries is not constant, but very variable. They manifestly depend on the 
len(^ of the enleron, which varies three times its minimum length, ten and 
one-half feet There appears to be one enteronic artery for each foot of en- 
teron. I measured the entenin in six hundred subjects, and foimd its minimnra 
length ten and one-half feet, its maximum length thirty-two feet, and its aver- 
age length twenty-one feet. Hence, it is probable the number of enteronic ar- 
teries vary with the number of feet in the entcron. Their number varies thir- 
teen (that is, from fifteen to twenty-eight), almost double, which is more than 
half their average number, that is, twenty-one. The trunk of the arteries of 
the enteron may present duplicity sec fitjurcs 41, 44, 45, 57), The mesenteronic 
arches may present dnplicity (figure .j8j. 

rv. Dimenaions of Enteronic Arteries. / 5*™' jejunales, 
[ Rami ilei, 

The proximal half di'zen jejunal brantthes are larger than raidial. The 
enteronic arteries are unequal in dimension. They decrease in diameter and 
length from the proximal jejunal to the distal ileal: branches. The jejunal 
branches (rami jejunales) will average three inchas in length and one-eighth 
inch in diameter, The ileal branches (rami ilei) may become similar in dimen- 
sions to a knitting needle or a wheat straw and a half inch in length. The 
rami jejunales, that is. the proximal third of the enteron. poaw^s greater length 
than those of the rami ilei. that is, the distal two-thirds of the enteron. The rami 
jejunales (with the exception of the first or most proximal one) are larger than 
the rami ileL After a length of from one-hatf inch to three inehefl they bifurcate 
to produce the formation of mesenteronic arches. The length of the arteries of the 
enteron (tnink, arch and "straight terminal verael") is greatest in the middle of 
the mesenteron. The proximal enteronic arteries are usually the longer. The last 
half of the enteronic arteries (rami ilei), some twelve in number, are limited in 
dimension (length and dinmeter). 

Aniong the arteries of the ent«ron there are branches of two dimensions— 
a major and a minor (see figures :W, 44. 6fi, 47). The minor enteronic artery 
occurs ehieriy among the rami jejunales. It may "he merely a bar dividing an 
arch in the first stories. However, it presents neither constancy of dimensions 
nor location. The segment of the "straight temiinal vessel" supplying the 
dorsal wall of the enteron is of greater dimension than that supplying the ven- 
tral wall, except the artery supplying the appendicus epiploicus. The dimen- 
sions of the three segments of enteric arteries are: fa) trunk— equals three- 
sixths of the mesenteron or three inches-, (bl arches— equal twti-sistha of mesen- 
teron or two inches: (c) straight terminal vessel — e<!UHl In one-sixth of the 




ARTERIA APPENDICULAR. "ILEOCOLIC CIRCLE." "ILEOCOLIC ARCHES." 

"STRAIGHT TERMINAL VESSEL." "ENTERO-COLIC CIRCLE." 

"MAJOR MESOCOLIC CIRCLE." 

Fig. 28. Ventral view. Foi comptete description see section II, page . 

mensenteron or one inch. Hence, the iiieBeiiterouic trunk represeuts three, tht ] 
arches two, the straight terminHl ves^pl oni> ineh of the niesenteron. ' 

V. Course of Enteronic Arteries. | |j™i .Jejunales. 

The enteronic trunks course from the proximal iiieseriteric arterj- mainly I 
parallel to eneh other between the hiades of the mesenteron to the concave 1 
border of the entpron. They are solidly fixed in sheaths of stronp connecti%-e \ 
tissue (the membrana mesenterii propria), possessing ample liiiDcn to alloi 
marked perintalsis — volume changes. The direction of the enteronic brancbei I 
is diatalward and leftward. The jejunal trunk courses horizontal ward. The 1 
ileal trunk coui-aea distalward. The course of the three segments of the en- 1 
teronic arteries, namely: triluk. arches, and "straight terminal vessel." ii 
a similar direction ventraiward, leftward aud dLstalward. The course of Ihe'j 
enteronic arteries is spiral, lieginnintr at their origin proximally on the rifrfitl 
circumference of the proximal mesenteric artery (arteria pancreaticodno- 
denalis distal) and gradually arisiog from the dorsal, left and finally from 
the ventral circumference of the proximal mesenteric artery the arterie 
coIioE arise from its right and ventral Burfacel. Each enteronic tnink. after 
a shorter or a longer distance, bifurcates in its course to enter the formntion ■ 




of the moaeuteroiiit! Hreh«) which occupy thi^ ventral or periphcrHl half of llie 
mesenteroD. The convexity or penphernl iiiesenteroiiie arches emit the 
"straight terminal vessel," which occiipiis one-half to two inches of the peri- 
pheral mescnteron. Hence the course of the enteronic arteries through the 
mestnteron, the trunks occupy one-half, the arches one-third, and the straight 
terminal vessel one-sixth of the dietance from the jejunal artery and ileal ar- 
tery to the enteron. The location of the tiifureation in the eoui-se of the en- 
teronic trunk is variable— one-fourth to thi-ee inches from the jejunal artery 
or ileal artery. In figure 47 both extremes of early and late bifurcations are 
noted, as well as figure 66, where thnv inches difference in length of the trunk 
may be observed. 

Dinu'iisioiis of T'ndifr.— The length and diameter of the enteronic trunk 
lessens from proximal ramus jejunalis to distal ramus ileus. For exaitiplr, 
figure 44 is a typical illustration. Irrepilar location of the trunk bifurcation 
(and hence variation in length of trunk) is noted in figure 44. Early bifur- 
cation may he observed in figure 36. Late liifurealiori mav be learned in 
figures 3;i. 34. Peculiar location ,>t bifurcjitiou may hr in.ted'in figure 27, 

VI. Cbajacteristics of the Three Segmental Enteronic Arteries. 

The three segments of the enteron— duodenum, jejunum and ileum— posscBS 
arteries of characteristic origin, location, dimension, number and relation. 
(A) Characteristics of ike Duodfnal Arteries. 

Arteriae Dumtciii.—'Vhe duodenum is practically supplie<l by two arteries— 
arteria pancreatieoduodenalis distal {the proximal enteronic artery) and pan- 
creaticoduodenal is proximal (a branch from the arteria frastroepiploica). The 
duodenal arteries constitute the arciis duodenalia, duodenal arc or duodenal 
circle. They supply a fo<it of the enteron, the moat important sejfnient of the 
small intestine—the duodenum. The distal and proximal duodenal arteries 
course between the caput panereatieus and the convex Ijorder of th^ proximal 
mesenteric artery or from the first or second jejunal branches {rami 
jejunales). The pancreatic in the duodenal eavity, richly supplying both 
organs. The proximal arteria pancreatieoduodenalis arises from the arteria 
gastroepipluica dextra. (Figures 51, 57. 46. 59). The duodenum is supplied 
by arteries from two sources. The distal arteria pancreatieoduodenalis arises 
from the right circumference of the jejunal artery. It may arise from the 
right, dorwil or left circumference of the jejunal artery or from the first or 
second jejunal branch (ramus jejunalis). The Pane reatico- duodenal artery 
courses between the duodenum and caput panereatieus in the duodenal con- 
cavity, richly supplying Imth organs. The proximal arteria pancreatieoduo- 
denalis arises from the arteria gastroepiploica (dextra) and coiirsrs in a re- 
verse direction from the distal duodenal, solidly, compactly anastomoses with 
it— like a stovepipe showing no mark of inosculation. The proximal and dis- 
tal arteria panereatic(xluodanalis solidly inosculates fre<iuently double, while 
collateral loops course between the caput panereatieus and duodenum, abund- 
antly supplying both adjacent organs. There is frequently a dorsal and ven- 
tral duodenal artery with different origins (contributing the "circle of the 
pancreatico duodenal artery") and numerous anastomotic arches which richly 
and compactly anastomose the branches of the celiac axis to the branches of 
the jejunal arterj'. The arteria hepatica is the main medium of anastomosis 
with the proximal mesenteric artery (see figure 56). 

Origin.— The origin of the arteria duodeni is proxinially fnmi the hepat- 
ica, gastroepiploica dextra, splenica : distally from the proximal mesentric 
(right, dorsal, ventral and left surface or from its branches.) 

Location.— The location of the arteria dnodeni is between the caput pnu- 
CPeaticus and the duodenum. The proximal and distal ends lie betw>-en thi^ 




FIG. 29.— APPENDICULAR ARTERY. "ILEO-COLIC CIRCLE," "ILEO-COLIC ARCHBS." 

"VAS IMTESTINI TERMINALE RECTUM." RIGHT DISTAL 

"MAJOR MESOCOLIC CIRCLE." 

Vential view. 1, arteiio, appendicularis (primary veasel), a vessel of limited dimeasioii, 
aiisea from the light circumfeience of the iteo-coiic circle, i. e., from the ileo-colic artery, 
and supplies the free portion of the appendix. B, arteria appendicuJaris (secondary vessel) 
a vessel of limited dimension arises from the arteria ileo-cecahs dorsalis and supplie! 



of the appendix. The two appendicular 
teric arches. 

The ileo-colic circle is divided by peculiar cross-bar t 
tnfilTCBlion of the jejunal artery into the ileal and ileo-colic 
diital union. The significance of the ileo-colic circle is in that 
dicular artery and is an inosculation circle. It i: 

The ileo-colic arches, eleven in numbeT, ar< 
originate an appendicular vessel (secondary). 

The right distal "major meso colic circle" 
See section II., page 13. 
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i evident. The "ileocolic arches" number 11. 



pastroepiploiL-a dfxtrn and jcjmml artery The distal pancreaticodaodeDali§ 
is lo(Uited doreal to tlie jejunal artery. The proximal pancreatieoduodenalU 
is located dorsal to the duodeniim and caput pancreaticus. 

Dimengions. — The diniensiims in length and diameter dorsal to the dnO» 
denum resemble those of the distal ileum. They may resemble a wheat straw. 
The length may be from three to six inches. 

,Vwm5er. — The nnniher of duodenal arteries is generally two— a dorsal and 
a ventral. The dorsal and ventral arteria diiodeni may be practically sep- 
arate arteries, with different origins or partly different origins, or be pro- 
dueed by hifun-ations and anastomotic Joopn. 



i 




JStiatiojis.— The arteria duo(U-iii relates itself foremost with the caput paii- 
creaticus and duodeiium, aud secondary with the extensive anastomotic ap- 
paratus between the celiac axis and the jejunal artery located chiefly within the 
pancreas. The anastomotic vascular apparatus connecting the celiac axis and 
jejiinal arterj- we will term the arcus gaatri«us intestinalis, and it is composed 
of the arcua duodenalis plus the arcus pancreaticus. 

(B) Chiirai-tcrisiics of the Jejunal Branches (Hami Jejunalea.) 

The arteries of the jejunum supply about eight feet of enteron, an artery 
for each foot— the segment of the enteron of maximum structure and func- 
tion. The rami are about the dimension of the carotid or radial. The trunk 
may be some three inches in length and one-eight inch in diameter. The rami 
jejuuales are the largest and longest of the enteronie arteries. They 
originate intimately adjacent and course obliquely leftward and horizontal- 
ward. Thej' may vary in number and regularity (see figures 43, 44). One 
of the largest jejunal trunks is frequently located in the region opposite the 
origin of the arteria ileoeolica. This is the ileiil branch, marking the bifur- 
cation of the jejunal artery or proximal mesenteric artery. The half dozen ar- 
teries of the jejunum are the maximum arteries of the enteron and emerge 
proximal to the emergence arteria ileoeolica. The jejunal branches course 
mainly horizontal ward. Practically the jejunal artery bifurcates at the point 
of emergence of the arteria ileoeolica. The rami jejunales— maximum en- 
teronie branehes— are located proximal to the ileoeolica. The rami jejunales 
possess maximum trunks and primary arches (length, diameter), hence, the 
characteristic of the secondary arches of the rami ilei which tend more to 
resemble a woven network. Many of the secondary arches of the jejunal 
branches resemble exactly the secondarj' arches of the Riolan-Haller arch, or 
arcus transversus colicua, that is, the base of the secondary arch is composed 
of or rests on the convexity of the primary arch. Occasionally a proximal 
jejunal arch will support on its convexity a series of minor or secondary 
arches exactly similar to that of the arcus transversus eolicus (see figures 51, 
52, 57). There is a tendency of one or more of the rami jejunales to bifurcate 
adjacent to its origin. This distorts and produces irregularity of space be- 
tween the rami jejunales (see figures 25, 27, 30, 33. 36, 40. 42, 43, 45, 47. 5(i). 

Irregularity of space is also caused by duplicity of the trunk of the rami 
jejunales (see figures 41 44, 66). Irregularity of space between the rami 
jejunales is caused by the as.sociation of a major aud a minor trunk (see fig- 
ures 30, 33, 43, 46, 47. 51, 56). 

The course of the rami jejunales is more horizontal than that of the ar- 
teria ilei. 

The origins of the rami jejunales are relatively more adjacent than those 
of the rami ilei. 

The numbrr of rami jejunales is relatively greater than that of the rami ilei. 
The dimension (length and diameter) of the rami jejunales is absolutely 
greater than that of the rami ilei. 

The location of the rami jejunales is mnre proximalward and lateral than 
that of the rami ilei. 

The relations of the rami jejunalis is with the organ of the proximal ab- 
domen. 

(C) Division of Jejunal and Heal Blanches. 

In many subjects there is a marked distinction between the jejunal and ileal 
branobefi, not only by the bifurcation of the artery into ileocolic and ileal arms 
and difference in direction, but there is a disturbance, a eomplexily, a whorl of 
arches located at the junction of the jejunal and ileal arclnw (see figures 30, 
34, 33, 36. 4.3. 44. 46, 47, 51. 52, 56, 57, 25, 39, 42). 




AHTERIA APPENDICULARIS. "ILEOCOLIC CIRCLE, "STRAIGHT TERMIKAL VES- 
SEL." ILEOCOLIC ARCHES," ILEAL ARTERY," "CONCENTRIC GASTRIC 
CIRCLES." EHTERO COLIC CIRCLE." (HIOLAK-HALLER ARCH). 
AREAE ARTERIACAE. "JEJUNAL ARTERY." 



1 model by the artist, Di. 

1. M, proximal n 

I, aiteria ileocecalii " 



Fig. 30. Specimen injected, distended, dried and employed a 
Zan D. Klopper. Ventral view. A, appendix. B. ileum. G, cei 
artery. I, arteria ileocolica. II, arleria ileocecalis doraalis. 
trails. K. distal mesenteric artery. Vit, vaa inteatmi tenuis. 

1, artcria appendicularia (primary vessel), a vessel of limited dimension orisei from Hie 
arteria ileocoecalis ventralis adjacent to the rigbt border of the "ileocolic circle" and sup- 
plies the free end of the appendix. 2, arteria appendicularia (secondary vessel) a vessel of 
limited dimension arises from the STteria ileocoecalis doraalis (i. e. from the "ileocolic 
arches") and supplies (be base of the appendix. The two appendicular arteries emit 1< 
branches to the appendix. 

The appendicular artery — a minimum artery is significant as it nourishes the dangerous 
and treacherous atrophic appendiz^dangeious because perityphlitis kills and treacherous be- 
cause its capricious course cannot be prognosed. The atrophying appendix is supplied by 
arteries of limited number and caliber. 

The general aetiology of perityphlitis is trauma of the psoas muscle producing perilypfa- 
litic peritoneal adhesions which by coQlraction compromise the appendicular vesiel (espec- 
ially in mesD appendix) and flex the appendix, checking drainage, ending in perforation- 

Ihe "ileocolic circle" is formed by the bifurcation of the jejunal artery into the ileocetta | 




3 comptetei by then distal BnaatomoEis. Tbe ileocolic circle is located 
"ioosculation circle" possessing peri- 



and ileal ai 

m the ileocolic ajigle 

The ileocolic circle is a typical anostomotic ring, ai 
pheral automatic specialized ganglia and a peripheral v 

Stimulation of the automatic peripheral ganglia dilates its vessels and engorges it. Peri- 
pheral viacus (or viscera). The obieci of an "inoEculation circle" is to hyperaeminiie its peri- 
pheral viscuB and to transport blood volume from one viscua to another. It ia the line of 
least resistence in circulation. 

The "ileocolic arches" 3, and are formed by the combined anastomosis of the arteria 
ileocoecalis dorsalis et ventralis. The "ileocolic arches" are a primordial vascular landmark 
of the cecum (and fading appendix). They resemble tbese of the mesosigmoid or other 
arches located in flexures of tbe tractus inteatinalis. They are located in the ileocolic angle. 
They average five for each individual. The clinical sigoification of the ileocolic arcbes ia 
included in their relation to surgical procedures on the cclon and appendix. They may b« 
clamped or ligated without molesting tbe "ileocolic circle." 

"Vas intestmi termiirale rectum' or "straight teimmal vesfel" of the intestine extendiaf; 
rrom the mesenteiomc or meso-colic arch to tbe border of the enteron or colon, is oi ample 
length iVi to 2 inches) to be clamped or ligated without molesting the meaenteronic or meso- 
colic arch and thus avoiding to the intestine tbe jeopardy of ulceration or gangrene. 

The straight terminal vessel is of practical importance m intestinal surgery. In the 
mesenteron there are perhaps six straight terminal vessels" to tbe inch. In tbe meoscolon 
there are perhaps four straight terminal vessels" to the inch. 

The "ileal artery" extends from the bifurcation of the jejunal artery to its distal snastD- 
mosis with its opposite fellow, the ileocolic artery. The ileal artery forms the left circum- 
ference and the ileocolic artery forms the right circumference of tbe "ileocolic circle." The 
ileal artery emits branches to the ileum of such a limited caliber with consequent limited 
blood volume especially at tbe distal Ileum that it is subject to ulceration or perforation (in 
typhoid fever and tuberculosis). Blood is tbe prophylactic against disease. 

"Concentric gastric circles." There is a proximal and distal gastric circle. 

The proximal gastric circle, the lesser of the two concentric gastric circles, is formed by 
tbe anaatornosis of the gastric and hepatic artery, and tbe circle is completed bv the arteria 
bepatica communis. Tbe circle is located along the lesser gastric curvature. The proximal 
gastric circle may measure 10 inches in rircufnf' 
The distal gastric circle, the greater of the t 
greater gastnc curvature is formed by the anastomosis of 
dextra) and completed by tbe hepatic and splenic arteries 
measure 30 inches in circumference. 

The gastriun practically ties between tbe two "concen 
ttectomy a ligature is required at the right and left end ( 

Enterocolie circle or arcus transversus colicus is formed by the inosculation of the a 
tianaversa colica (or arteria transversa colica acceasoria— Waldeyer's artery) and tbe a 
colica sinistra of the distl mesenteric artery. Tbe Hiolan-Haller arch may measure IB 
inches in circumference. The Siolan-Haller arch is frequently interrupted by an accessory 
transverse colic artery or what I have termed Waldeyer's artery. It is of extreme practical 
significance in surgical procedures on the intestinea that the RiDlan-Haller arch be not 
ligated or interrupted as it may leopardiie the colon to ulceration or gangrene. The RioUn- 
Haller arch may possess on its periphery or he imposed on its circumference by a series of 
minor arches. 

Areae arteriacae artery or arterial fields produced by the arches qnd circles of tbe proximal 
and distal mesenteric artery are located mainly on the dorsal wail, Tbe arterial fieils cir- 
cumscribe or bound viscera bilaterally and may be designed as proximal and distal bilateral 
dorsal arterial fields. 

Jejunal artery extends from the ventral surface of the aorta dorsal to the pancreas to 
the bifurcation to form tbe "ileocolic circle." 

Tho rami ji'junjtlfs (-intrHe horizontal ward, lhi> rHini Hot i-niirso distnlward. 
The diffpreiice is evident and distinct. U presents some primordial condition 
of nonrishmcnt or difFer^nliation, The original 8tainp of division between the 
jejunal and ileal branches i» also presented liy a distinct, marked spaee between 
the distal tnnik of the jejunal aiiery and the proximal trunk of the ilenl ar- 
tery. 

(D) CliaraclirMis of Ou Hum, Iln. 

The arteries of the ileum supply the distal half of the enteron— some dozen 

feet— with a dozen arteries, an atery for a f«Kit, The raesenteronic trunk, 

branch, nreh and "straight terminal vessel" are le.ss in dimension (length and 
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: gastro-epiploica (sinistra and 
The distal gastric circle may 
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3 employed as a model by 

H. proximal mesenteric 

rteria ileocecalis veotrali*. 



Fig. 31. Ventral view. Specimen iojected, distended, dried a 
the artist, Zan D, Klopper. A, appendix. B, ileum. C, cecui 
artery. I, arteria ileocolics. II, arteria ileocecalis doraalis. Ill, 
H, diatal meaenteric artery. 

Arteria appendicularis (primary and secondary vessel) two vessels of limited dimenaioa 
arises from the ileocolic arches, i. e., the arteria ileocoecalis dorsatis et venttalis. Practically 
one might consider number 2 (the primary vessel) as arising from the right border of the 
ileocolic circle and supplying the main (free) portion of the appendix. The two appendicular 
arteries emit 10 branches to tbe appendix. 

The "ileocolic circle" a typical "inosculation circle" is sigaiQcant for its maximum circum- 
ference and maximum caliber of its arteries. See section II., page 13. 1 

diamel-er) than tliuso nf tin.- jejiimun. The rami ilei are located practically 
distal to the point of arteria ileocolica emergeiipe. that ia, distal to the bifur- 
cation of the jejunal artery. I shall designate the emergenee of the ileocolic 
artery or the hifiircation of jejunal arterj' as the mark of division of the en- 
teron into jejunum and ileum. It is practically the point of bifurcation of 
the ileocolic and ileal artery, which end on the ileocolic circle. Distal to the 
ileocolic emerpent'e the enteronic arteries assume different characteristics— 
limited trunks, multiple arches, distalward direction. Irregularity appears 
anions the arches and trunks (see figttres 25. 27,, 33, 36. 39. 40. 41. 42. 43, i 
46. 47, 56). \ 

The course of the rami ilei is more distalward and less parallel than that 
of the rami jejunales. 

The origins of the rami ilei are relatively more distant asunder than those 
of the rami jejunales. 

The number of rami ilei is relatively less than those of the rami jejunales, 
however, absolutely greater from supplying a greater length of enteron. 

The dimpiisioii (length and diameter) of the rami ilei is absolutely less t 
that of the rami jejunales. 

The location of the rami ilei is more distalward and medianward llian that off 
the rami jejunales. 




The rrliitioii of the rami ilei is with the organs of the Liistal abdoiufu. The 
limited volume of blood conducted i»y the rami ilei enables the ileum to digest 
B more limited quantity of food than the jejunum and eonsequeutly jeopar- 
dizes the ileum to more diseases than the jejunum— typhoid fever, tubereu- 
losis, ulceration: for it is blood that eures and prevents disease. 

m. Meaenteromc Arches. 

The zoue of the mesenteronie arches eoustitute imi'-third of the width of 
the mesenteron. Every niesenteronie arterial trunk extending from the jejunal 
artery and from the ileal artery bifureatcH or divides, after a louger or shorter 
oourse. into two diverging branches which inosculate with the next adjacent 
or collateral branches forming the primary series of mesenteronic arches. The 
primary series of mesenteronic arches form what I call the primary 
zone of rafiseHteronie arphes. It is the zone of mesenteronic arches possess- 
iug maxinjum meshwork, areola', the maximum width and minimum curve. 
Twenty subjects averaged twenty-two arches in the primarj' mesenteronic 
zone. The nature, location, dimension (length and diameter), fonn, pecularity 
and variation of the arches produced by two trimka of the mesenteronic 
artery may he noted in numerous illustrations (pArtieulurly in figures 34, 
66, 43, 47, 56.) This primarj' zone Is the mesenteronic zone of the 
trunk of the enleronic arches. The trunk of the eutenmic arteries will 
be con«idere<l as to ori^fin, location, number, dimension, ciuir.w. The trunk of 
the enteronic arteries form the pillars or supports of the primary mesenter- 
onic zone of arches. 

From the convexity of the primary series of mesvuteronic arches directed 
toward the enteron several branches arise which early bifurcate and anasto- 
mose, forming a si-condary series iif mesenteronic arches which describe a 
longer hut narrower curved zone in the mesenteron than the previous (pri- 
mary) series. I shall call this the secondary xone of the mesenteronic arches. 
Twenty subjects averaged thirty-two arches in the secondary mi-sentei-onic 

From the convexity of the second aeries of nieaentercmic arches umny 
branches arise which shortly bifurcate and anastomose, fonuing a tertiary 
series of mesenteric arteries which describe a curved zone of mesenteric arches 
of greater length but levs width than the previous {secondary or more median 
located) zone of mesenteronic arches. Tliis is the tertiary zone of mesenter- 
onic arches. It is the usiuil nund)er of what I shall term major mesenteric 
arches (internal, medial). Twenty subjects averaged eighteen arches in the 
tertiary mesenteronic wine. 

There may, however, be frequently a quartenary zone, occasionally n quin- 
ary zone, and rarely a sexteruary zone of me.sentenmic arches. I shall term 
these the three minor zones | external, hiteral) of mesenteronic arches. 

From the convexity of the tertiary series of mesenteronic arches numerous 
branches arise which rapidly bifurcate and anastomose, forming a quartenary 
•wries of mesenteric arches which describe a curved zone of mesenteronic archt« 
arches of greater length but of less width than the previous (tertiary) zone 
of mesenteronic arches. Twenty subjei-ts averaged five arches in the quar- 
tenary zone. 

From the convexity of the quartenary series of mesenteric arches multiple 
branches arise which immediately bifurcated and anatomose, forming a quinary 
series of mesenteric arches which describe a curved zone of mesenteronic arches 
of greater leugth but of less width than the previous (tertiary) zone of mesen- 
teronic arches. Twenty subjects averaged one and three-eighths arches in the 
quinary zone. 

From the convexity of the quinary si>ries of mesenteronic arches a inulliludc 
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APPEiroiCULAH ARTERY ILEOCOLIC CIRCLE." "ILEOCOLIC ARCHES." 
"STRAIGHT TERMINAL VESSEL "MAJOR MESOCOLIC CIRCLE." 

-ENTERO COLIC CIRCLE." 

Fig. 32. Ventral view. Artena appendiculatis, a single vessel of limited dimension, 
arises from the right border of the lieo-cohc circle, i.e., from the iieo-colic artery. The ap- 
pendicular artery emits eleven branches to the appendix. The ileo-colic circle formed by the 
bifurcatron of the jejunal artery into the Heal and ileo-colic arteries and completed by their 
diatal union. 

tta significance is apparent m being the origin of the appendicular attery. 

The ileo-colic arches, numbering foui, are of maximum dimension and caliber. , 

Enterocolic circle. The Riolan-Haller arch, arcus transversus colicus, or entero-colic circle, 
is formed by the inosculation of the arteria transversa cclica or arteria transversa cotica 
accessona^Waldeyer's) and the arteria coJica sinistra of the distal mesenteric aitery. The 
Rioian-Halter arch is frequently interrupted by an accessory transverse colic artery of whit 
I have termed Waldeyer's artery. It is of extreme practical siiLnificanie in surgical proce- 
dures on the intestines that the Riolan-Ha.ller arch be not ligated or interrupted, as it may 
jeopardize the colon to ulceration oi gangrene. The Riolan-Haller arch may posuas a 
periphery or be impose'l on its circumference by a series of minor arches. There ii 
transversa colica or Waldeyer's aitery. 

For more complete explanation see rection II., page 13. 

of bi-aiiches arise wbieh bifurcate and aimstoniose. formitiK a sextemary i 
of mesenteronic arf^hes which describe a curved zone of ineHenteronic arches of 
patches of greater len(rth but of less witlth than the previous (qtiartenar>') ; 
niesenteronie arches. Id twenty subjects only two possessed sexteuary arches , 
(see fipures 42, 46). 

When a series of six iiieBenteneronic arches exist one generally coimts f 
one to three only in the niesenteronie zone, and they are located in the middloj 




of the JiKfienteron. Pipui-e 44 posse^ea a sexternary mesenU'ronii; zone of 
urchffl. 

The mexenievoitk hihk of iirchis ticnipy tin- iiiidHle segment of the niesen- 
teron or a isone of two inches, and presents a zoni' of wide-nitsheil Hrterial net- 
work. Mnrk, the inesenteronie zone of arches is more adjacent to the enteron 
tiy twice than to the tniiilf of the pn>xiinBl mesenteric artery. The usual num- 
ber of prominent serial zon^ of major inesenteronie arches is three. Practi- 
cally the jejunum begins with ii none of arches containing three aeries and ends 
at the distal ileum containing a series of two. In the middle of the enteron 
there is usually a zone of mescnteronic arches containing a series of four, some- 
times a series of five, and rarely a series of six. The secondary series of arches 
r secondary mescnteronic none contains the greatest number of arches; how- 
ever, it is vastly less in diameter than that of the primary mescnteronic zone. 
In twenty -suhjecls the average numbir of mescnteronic arches for each indi- 
vidual was seventy-five. 

In one subject (fisnire nT) thi meaenteronic arches presented duplicity in 
the major portions of the mesenteron 

Tho f'irm of the mesenttronic an lies are mainly oval; however, multiple 
forms appear. 

The dimensions of the meaentcronic areh in lentrth vary from one-fourth to 
three inches— diameter, one-fourth to twn inch'-s. 

The Inciitioii of the maximum mescnteronic arches are in the primary mesen- 
teric zone of the jejunum. The minimum mescnteronic arches arc located in 
the meaentcronic zone of arches most adjacent to the enteron. The serial anas- 
tomotic mescnteronic arches, with maximum caliber of the arteries in the mesh- 
work, not only regulate blood current, concentrate it at desired |>oints, hut also 
enables a limited number of branches located at the root of the mesenteron and 
occupying a limited space to supply branches to the entire enteron— twenty -one 
feet in length. Practically no intestinal branches arise from the concavity of 
the meaentcronic arehiw. The meseiitenuiic arches are traveraed by delicate 
anastomosing twigs which supply: (a) membrana peritonei; (b) mesenterii 
membraiia propia; (c) ijclandulie mesenterii. 

I. ^Comparison of Mcstiitemnic and Mfsocolic Arches. . 

The ineBocolic arch is simpler but of greater dimension than the arch of the 
mt'seutenin. The concentric gastric archer (proximal and distal) possesses the 
maximum dimension of intestinal arches. The circumference of the trans- 
verse mesocolic arch is more irregular, serpentine, than that of the raenscn- 
teron. The number of mesocolic arches (averaged in twenty-two subjects, for- 
ty-five for each individual) are relatively much less than those of the mesen- 
tcTOu. The number of meaentcronic and meacM-olic arches differ at different 
sefrmcnts of colon and enteron. The mescnteronic arches are multiple and av- 
eraged seventy-three for each individual in twenty subjects. The mi^socotlc 
arches are mnltiple at four sei^ients of the colon, namely: (a) at the cecum 
(ileocolic arches), averaging six for each individual; (b) at the dexura bepatica 
colica; (c) at the Hexura lienalls colica; (d) at the ncxiira sigmoidea (averag- 
ing for each individual fifteen arches). In other words, the mesocolic arches 
are multiple at the colonic fiexure. The mesocolic zone of arches includes from 
one to four series. The mescnteronic zone of arches includes from one tn six 
scries The mc'-ncolie arches approach the colon more closely than the mescnter- 
onic arches apprdacli the enteron; however, both arches are located amply dis- 
tant from the i-iilou or enteron (ime-half tfi two inches), that the "straight ter- 
minal vessel" of the intestine may be Hgated or clamped without compromising 
the mesocolic or mesenteronie arches. The trunks of the gastric, colonic, and 
enteronic arteries are relatively similar iu dimenaion. The mesenteronie zone of 




APPENDICULAR ARTERY. "ILEOCOLIC CIRCLE." "ILEOCOLIC ARCHES." 

"STRAIGHT TERMINAL VESSEL." ILEAL ARTERY. ENTERO-COLIC 

CIRCLE. <RIOLAN-HALLER ARCH). MAJOR MESOCOLIC 

CIRCLE." (ARTERIAL FIELDS). JEJUNAL ARTERY. 

Fig, 33. Specimen injected, distended and employed as a model by the artist, Ztn D. 
Elopper. Ventral view. A, appendix. B. ileum, C, cecum. M, proximal mesenteric irterT' 
I., Arteria ileocotica. II., Atteria ileocecalis doisalis. III., Arteria ileocecalis ventrslia. H, 
diatal mesenteric artery. Vit, vas intestine tenuis. 

1, artena appenditularis (primary vessel) a vessel of limited dimension, atises from the 
right bordet of the "ileocolic circle," i. e., from the (duplicate) ileocolic artery and supplies 
the main (free) portion of the mesenteric artery. 

2, arteria appendicularis (secondary vessels) vessels of limited dimension, aiiie from the 
artena ileocecalis dorsalis and supply the baaal portion of the appendix. The 3 appendicular 
arteries emit IT btancbes to the appendix. 

The right border of the ileocolic circle is practically duplicate. 

The ileocolic arches numbering 12 are of varied dimension but of maximum caliber. The 
jejunal artery is significant on account of its compression of the duodenum during aplaueh- 
noptosia resulting in gastno duodenal dilatation. 

There is no arteria transversa accesona oi Waldeyer's artery. 

The "ileocolic circle'' a typical "inosculation circle" possesses automatic peripheral ganglia. 
a peripheral viscus and its function is to congest its peripheral viscus and transport blood 
volume from one viscus to another. For further detailed description see section II., page 13. 

arehes occupies a iiiiddle tbird of the nieneiiteroH, while th^ mesocolie zoue «t 
arches approach more adjacent to the colon. 

The utility of the intestinal vascular arches is to regulate the quantitative 

flow of blood or to concentrate the reiiuired volume of blood in definitely lootil- 

ized intestinal sepnients during fiuietioustion— digestion. The proof of this 
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view is that tlie niMximiim imiiiher nf archrs (si'Vfnty-ci^'ht) ami niaxiiimm vol- 
ume of blood attfiids the ententii (espeeially the jejuiiuiii). the hufiiness por- 
tion or segment of mHximuin function— digestion: while the luiniuiiim rmraber 
of arches (forty-five) and the minininm volume of blood attends the colon, the 
.-*jriiifnl nf iiiiTiidinni fiuielion -the fecal reservoir 

We iiK'^arli ili'ink frniii The enteron bnt secrete from the colon. Practically 
ilnuhl,' till' niiiiihi-i' of viLsi'iiliir arches belong to the onteron (sr-venty-eight) that 
belont,' tu tbi- eoloii I I'orty-tive). ■ In twenty-t.wo subjects the number of mesocolic 
arches were, namely.- niinininin, 21— maximum, sixty -seven— average, forty-five. 
The mcsocolic arches vary over three times their minimum number (twenty-one). 
In twenty-two suhjwts the number of niesenteronic arches were, namely; mini- 
iiLUin, forty-seven — maximum, one hundred and fifteen — average, seventy-eight. 
The mesenteronie arches do not vary double their uiiuimum number ( forty-st'ven ) . 
'I'his comparison indicates that the mesenteronic arches possess minimum varia- 
tion, while the mesocolic arches possess maximum Variation, which signifies that 
tht inesenteronic arches are more important than th? mesocolic arches. The mini- 
mum number of mesocolic arches (twenty-one) is more than double less than the 
minimum number of mesenteronic urclies (forty -seven). Practically there are 
four "major mesoeolie arches" (or circles) located bilaterally <luplicate, one 
proximal to the other. This may bp observed if the transverse colon be retlected 
proximalward (see figures 55, oft, 5!)) nmrked !. and II. (right), and III. and 
IV. (left). The four "major mesocolic arches" (or circles) are independent of 
the "ileocolic circle," a constant structure wnth a eonstant location. We will 
term these four "major mesocolic circles" the right and left proxinml and 
distal. The four "major mesocolic circles" mark definite arterial fields on the 
dorsal peritonenum. which furnishes a form of lopnirraphy for visceral Icwnlion 
and boundaries. 

Characteristic of Hesenteronic and Hesocolic Arterial Anastomosis. 

Inosculation, anastomosis (or vascular ciivlest is the erux, the basic utility 
of circulation, for the speeialiKed automatic ganglia located on the periphery of 
the "inosculation circle" enables therapeusis to control the blood volume in 
them, for example, the " uteroovariau circle." 

The chief characteristic of mesocolic and mi'sentenmic anastomosis is that the 
net or meshwork is composi'd of vessels of significant or maximum dimension. 
Intestinal arterial anastomosis is in direct ctmtrast to joint arterial anastomosis, 
in which the mesh or network is comixwed of vessels of insignificant or minimum 
dimension. The form of intestinal arterial imHstomosis allows maximum volume 
of btood to concentrate in required inlcMtiual segments, for example, during 
digestion to intensify function in dill'iTcTil localily (sensation, absorption, si'cre- 
tion. pendalsis). Also I'rom locid oly-tnicti.in nis an embolus)— this form of 
anastomosis allows maximum enlbili'ral I'lri'iilnliori, IiIoihI from universal direc- 
tions. Besides, if through poAiliun, jii-i'ssure, \<r cunlenlH of any intestinal 8<^- 
ment ample blood dm-s not su|)|ily the segiiicnl Troin one direction, it can flow 
to it from multiple other direct inns. 

m. "Straight Terminal Veuel" of Enttron. 
V.IM hitcnih,, Trrmhiuh- llutuut. 
This is the mesenl.'ninic zoni- of tlii> "straight Icrnjiual vessel," constituting 
one-sixth of the width of the mexeuteron, or ii leriifth of one inch. It is located 
on the mesenteronic border and in tin- eoiicHvily of the enteron. The "straight 
terminal vessel" is situated betwe.-n the peri|du-ry of the minimum or moat ex- 
ternal mesenteronic arch and thi' concave liorder of the enteron. It averagCB 
an inch in length and conatilutes in nurnber some six arteries to the inch, lying 
cloaely adjacent and pnrallel like a corduroy niad. The "straight terminal 
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ARTERIA APPENDICULARIS. "ILEOCOLIC CIRCLE." STRAIGHT TERMINAL VES- 
SEL." "ILEOCOLIC ARCHES." "ILEAL ARTERY." "ENTERONIC CIRCLE." 
<HIOLAN-HALLER ARCH.) "JEJUNAL ARTERY," MAJOR 
MESOCOLIC CIRCLE. 

Fig. 84. Specimen injected, dislended, and employed as s model by the artist, Di. 
Zbd D. Kloppcr. Ventral view. A, appendix. B, ileum. C. cecum. M, primal mesenteric 
artery. I, arteria ileocolica. II, arteria ileocoecalis dorstalis. Ill, arteria ileocoecalis ventialis. 
N, distal mesenteric artery. 

Arteria appendicularis, a vessel of limited dimension arises fiom the right circumference of 
the "ileocolic circle," i.e., from the ileocolic artery and supplies the appendix. The jejunal 
artery is important from its relation to splanchnoptosis and consequent gastro-duodenat 
dilatation. 

The "ileocolic circle" is divided by peculiar crossbar arteries. 

The "ileocolic arches" numbering 12 ate of maximum dimension and caliber. 

There is no arteria transversa aecesaoria or Waldeyer's artry, however, the Kiolan-Hal- 
ler aich is peculiarly divided so that its maximum dimension is interrupted 

For more complete description see section II., page 13. 

vessel" fif the enteroii is itf ample length (onL'-half to twn inches) for li^atimi. ] 
or preferably by I'lauipin^ by powerful cnishing foreeps. without coiupron 
the iiiesenterouic arteries. Each "straiKht terminal vessel" of the enteron i 
bifurcates, oue branch pa-wes to the left lateral and the other to the right iHteral I 
surface of the enteron. which lies between its diverging branches. The straiftht j 
terminal vessel of the enteron does not aiiastoiuuse with adjacent ones in tbA I 
space between tile periphery of the most extended or mitiiuiuui mesenteruuie I 
zone arch of the enteron; however, in the wall of the entemn anastomosis W'| 
solid and compact.. The "straight terminal vessel" of the enteron initfht I 
termed ramiili intestiui tenuis or, in short, ramuli intesliiialns. However. 1 
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tiTininoloj:y wimld aol liidifate i-XMctly vrhnt 1 [lj-siKti»tf liy tin- ti't-ni "xlnii<il'l 
terminal ressel" of tin- t'nlervn, or vas intestini terriiiiiali- reclurii. whii^h is n 
vessel oxtendin^t from peripheral meseiitronic arch to the mfdiiiri nr itiesi'ii- 
leronie hiirder of the eateroD. 

THE COLIC ABTERIES (Artenae Colicae). 

Disstrtion. Ineise the ahdoniinal wall enieicallj', retleet the transverse ciilcm 
proxiniHlward. the right i'i>lon ri^ditwurJ and the left colon and sigmoid left- 
ward. Soever the niesenteron al its oripin from the jejunal artery (i. c. rami 
jejunaiia) and ileal artery (i. e., rami ileae), Remove the ventral mesoeoiic 
hlades and the colic arteries will he exposed.. Sci? fijiures (38). (50), (54), 
(55). (58). (59). (62), (64). 

yorwnclaUirc. I shall adopt the B. N. A. {Noniinia Anatomiea Base!) 
nomenclature. Henee the names of the five eolie arteries are, I., ileocolic arteiy 
(Arteria ileocolica) ; II., right colic artery (Arteria eoliea dextra) ; HI., trails- 
'iTHi' i-olic artery (Arteria colioa transt'ersa) : IV., accessory transverse coHp 
mterv; (Artera eolicB transversa aecessoria — Waldeyer's artery; V., distal 
itie-ieiilerie artery (Arteria meseuterie diat-al) see figures (54). (5S). From the 
iiiitiierous names applied to the colic arterie.s I have selected the above as the 
• most rational onomatology. 

Distribiitviii. The five colic arteries are distributed to the distal ileum, ap- 
pendix, eoecum. riftht transverse and left, colon, sipnoid and rccrtnm. The dis- 
tribution to colonic ttepmfnts is definite but variable in course and form, 

Orii/ii). The colic arteries originate from the proximal mesenteric art.-ry 
and from the distal third of the abdominal aorta. 

They orifjinate from the right and ventral [K)rt of the jiroximal mesenteric 
artery and from the left and ventral surface of the aorta. If there be a concave 
ripht side of the proximal meaentcric artery the proximal colic artery originate 
from it. 

The (iHitiii of the colic rirtcri>-R from the proximal mesenteric artery is I's- 
tremeiy variable, especially the rii;ht, trHnsverse and aceessory transverse colic 
arteries. 

The origin of the ileocolic varii* the least of the colic arterits. The colic ar- 
teries originating from the proximal mpsenlene arterv may be duplicate, see 
figures (27), (28), (33), (36), (42). 

One might term all the eolie arteries from the proximal mesenteric artery, 
as right colieartcries (Arteriae culiea dextrae) and the colic artery originating 
from the abdominal aorta as the left colic artery (Arteria coliea sinistra). 

The nuniber i)f the colic arteries frrmi the proximal mesenteric artery is 
variable on account of (1) coalescence of branches into a common trunk, and 
(2), on account of multiplicity of colic arteries. 

I adopt the plan of four colic arteries from the proximal mesenteric artery, 
viz., ileocolic, coliea dextra, coliea transverse, coliea transversa accessoria. and 
the variation of number must be recognized by coalescence or multiplicity. 

Coursr. The colic arteri..-s course to the right colon dorsal to the peritoneum 
and ventral to ureter and ovarifiu or spcnaatic vi-asels. hence the right colon ma.v 
be forced ventratward to the median line from the dorsum ,in ordar to, expose 
the ureter for inspection and surgical pri>cedure. 

In pcrforniinji nrphrectomy through the dorsal peritoneum the ileocolic ar- 
tery or right colic artery should not be linateil or clamped, as colic ulceration or 
gangrene might ensue. 

A safe method to do ni'phr>>ctomy in to force the right eohm toward the 
median line to avoid ligating or clamping the i^Iic arteries. 

The transverse colic arteries course. between the transverse mewcolic blaih-a 
and inosculati' with branclies of the left eolie artery, rornnng the "enterivcolio 




APPENDICULAR ARTERY, "ILEOCOLIC CIRCLE," "ILEOCOLIC ARCHES," "STRAIGHT 

TEHMIMAL VESSEL." "EKTERO-COLIC CIRCLE," "JEJUMAL ARTERY." 

"ILEAL ARTERY." 

Fig. 3S. Ventral view. 1, Arteria appendicularis (primary vesBel) a vesiel of limited 
dimenaian, arises from the nght ciicumfeience of the "ileocolic circle," i. e., from the ileocolic 
artery and auppliea the free poitioo of the appendix. 2, artctia sppEndicularis (secondary 
vessel) a vessel of limited dimensiOD arises Irom the arteria ileocecalis ventralis and sup- 
plies the tase of the appendix. The two appendicular arteries anastomoses as an arch (re- 
Mmbling the meseoteran) and emit ten branches to the appendix. 

The "ileocolic circle" is duplicate at the distal extremity. It measures six iBcbea in 
length and two inches in width. 

The "ileocolic arches" numbering 10 are of irregular dimension and caliber. The "jejniull 
artery" is significant from its relation to splanch noptosia. 

There is no arteria transversa accessoria or Waldeyer's artery, i. e., Riolan-Haller'i arch 
is of maximum dimension, not interrupted. 

The renal arterial fields are evident. The "straight terminal vessel" is of ample length 
an colon and enteron for ligature or clamp without comptomising the mesocolic i 
teionic circles. 

See section II., page 13. 
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z arch, which should not be liifated as colic ulcera- 



cirele" or transverse i; 

fion or gaiiprene may ensue. 

The left colic arteries transverse dorsal to the peritoueiim, ventral to the 
ureter and ovarium or spermatic vessels, hence in left nephrectomy the left 
colon (and sigmoid) may he forced medianward to expose the ureter for inspec- 
tion and surffical procedures. 

Though the operator Rttack the kidneys per ventral abdomun it i« wise to 
force the left colon medianward to perform nephrectomy with safety for the 
branches of the distal nn'senteric arteries see figure (38). Accidental ligation 
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nf 1h^ tiistal iii^si-nteric Hrl.'iy ui- its Iivhih-Ii. ihi- K-ft .loiiL- wuiilii [inHiiic- iilccra- 
timi or gHfrureue of the left eolou. 

All eolie arteries possess a relatively loii^ trunk hik! an are relHtivi-ly ad- 
jaeeiit to the colon. They ramify at a I'onsiderable distanee frojii the mother 
trunk, the proxiiiml inesenterii! and aorta, forming mediiiin and niaxiimini arra 
iif eireles. The mesenteric hranehes from medium and niinimiiin arches. The 
mesocolip arches are located more adjaeent to the colon while the nie.senteronic 
arehfls are located more adjacent to the mother trunk, th" proximal mescHleric. 

\o arteries in the body have been so variably described as the eulic arteries. 
The cause of the varioiis descriptions nuist lie in 1 1), actual multiple deviations, 
hut deviations are not anomalies; (2), in the non-correct illustrations: (3), 
the number of subjects which any single author has observed are insufficient; 
(4), the error of attempting to follow definite plans, preconceived ideas of types, 
aeeounts for errors of description. 

The colic arteries fonii what I shall tenii proximal, distal "major me.socolii 
circles." 

The "major mesocolie circles" foriu characteristic circumscribed ai-terii 
Kelds on the dorsal abdominal wall with established visceral relations of p 
tical worth. See arterial fields of the abdomen. 

We will consider the proximal colic arteries (Ex arteria mesenteric pi 
imnH in the following order: '^^ 

Vix.. 1. arteria ileoeolica; 2, arteria colica dextra-. :i, arteria (n>lio|ftEftis- 
versH: 4, arteria colica tran.svtrsa aceessoria (Waldeyer's artery). ^ M' 

I. ILEOCOLIC ARTERV (Arteria Ueocolica).^ 

Dissection. Incise the nhilnioen cruciallly, draw the cot-cuiu and right colon 
rightward, and the entcrou leftward and distalward. whence by removing the 
peritoneum from the visible field the ileocwlic arterj' will be exposed. The ar- 
teria ileoeolica is a constant vessel. 

Synonyim. Inferior right colic artery, arteria colica dexlra inferior, ileocolic 
artery, Arteria ileoeolica. Ramus iliaca. Arteria ciH'cale. Blind— Orimmdarm 
Schlagader. Hueft— lirimmdarm Pulsader. Artere ileo-eoliqne. Artere colique 
inferieure. Artere— ileo-colo-coecole. Artere eoliqne d^-scendante. Art*re 
i-olique droite inferieure. 

Distribution. The ileocolic artery is distributed to right colon, coecum, ap- 
pendix venniformis and distal end of ileum, also it inosculates with the distal 
end of the ileal artery in forming the "ileocolic circle." 

Origin. The ileocolic artery originates at the junction of the jejunel artery 
and ileal artery. It practically arises from the middle of the trunk of the 
proximal mesenteric artery. It arises opposite the rezion of the fith or 7th ramus 
jejunalis or the 1st ramus ileae. It arises in the region of the origin of the distal 
mesenteric artery. It arises (minimum) proximal to the origin of the distal 
mesenteric, see figures (47), (44). (59), (42). It arises (medium) on a level 
(38). It arises (maximum) distal to the origin of the distal nipsenteric artery, 
see figures (50), (45), (39), (40). (64). (40). (46), (43). The range of origin 
of the ileocolic artery is extensive. 

The fiignificaut factor in its origin is that it arises fnmi the junction of the 
jejimal artery aUd ileal artery, i. e.. it marks the point of dirision between the 
jejunal and ileal arteries. Hence it serves as an important and significant 
anatomic landmark in locating the point of division between the jejunal and 
ileal arteries. It simplifies a present complex anatomic structure by a simple 
plan of dividing the jejunal artery from the ileal artery. 

Dimfttsioii. The arteria ileeolica possewse^ a diameter at its origin of I/IO 
of an inch. Its length from origin to multiple division will average perhaps six 
inches. It is capable of conducting a considerable volume of blood. 
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APPEMDICULAH ARTERY. "ILEOCOLIC CIRCLE." ■'ILEOCOLIC ARCHES," "ILEAL I 
ARTERY." "JEJUNAL ARTERY." "STRAIGHT TERMINAL VESSEL," EKTERO- 
COLIC CIRCLE." "MAJOR MESOCOLIC CIRCLES." 

Fig. 38, Ventral view. 1, Arteria appendicularis (primary vesael) a vessal of limited 
flimension. arises fiom the right circumference of the "ileocolic ciicle" <i. e., from the ileo- 
colic artery) and supplies the main (free) portion of the appendix. 2, arteria appendiculans 
(secondary vessel), a vessel of limited aim«nsion arises from the arteria ileocecalia dorsalis 
and supplies the basal portion of the appendix. The 'wo appendicular arteries inosculate 
to form an arc (a meao-appendicutar arch) and emit 20 branches to the appendix. 

The "ileocolic circle" is duplicate at its distal extremity. 

The "ileocolic arches numbering three are irregular in form and caliber. 

There is no Watdeyer artery — the "entero-cohc circle" giant or Riolan-Hallei arch !• 
tupted. It is surmounted by minor vascular arches. 
artery (H) of marked diameter arises from the jejunal artery (prosinisl meaenteric) 
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and supplies the liver. 

The jejunal artery is of signific. 
splanchnoptosia resulting in gastr( 

The right colic and transverse 
osculate. See section II., page 13. 



nee as it obstructs the duodenum during the progreu of 

-duodenal dilatation. 

colic arteries originate closely adjacent and Bhottly i 



Course. The ileooiiiic artery eoursea obliquely i-ightwanl between th.* ri|fht 1 
raesocolie blades in the iliac foES a toward the ileocolic anifle. It coiirxeR oblitiut'ly 
ventral to the right poas in«aele and ureter. The course of the ileocolic artery ■ 
is practically a straight line, extended froni its origin at the junction nf the J 
jejunal and ileal artery to lis destination in the ileocolic unfile. The counw i»f 1 
the arterj' is sipnifieaiit in resections of the intestine at the ileocolic an^le and J 
siiri-ical work on the iireti-r. In spare subjects the course of the ilmcolie artei 




may be recognized lii.v its pi-ojt-el 
mesangiiini. 



difc aiijtle. of peritoneiiiii— a kiud of 

Topography. 

The topography of the iledcolie artery may !>,; eorisidi.'rL'(i luidi-r four divi- 
sioiis, viz.: 

Holotopy (relation to penernl body). Thp ileoeoiiL- iiHery is loeatwl imilat- 
erally in the right distal quadrant of the trunk. 

Skcltopy (relation to osseous fiystem). The ileotrolic artery is Iwated to i\\<' 
risiht of the lumbar vertebrae and in the ri^tht iliae fo«sa, 

Syiiliipif (relation to associated viscera). The ileocolic artery is intimately 
associated with the "ileocolic circle," peritoneum, right psoas muscle, right 
ureter, coecum, appendix, distal ileum and especially with the appendicular ar- 
tery. It is a primordial va.'icular landnmrk, located at the junction of eoecuni 
and ileum. The ileocolic art^-ry is inseparably related to the ileocolic angle. 
The aiguiflcation of the ileocolic artir^' is its syatopic relatiouB to the "ileocolic 
circle," "ileocolic arehe.s," and origin of the appendicular artery. The ileocolic 
artery is immortalized in clinical medicine by being the source of blood supply 
lo the dangerous and treacherous appendix. 

Idiotopy (relation to component seementM). The componi-nt segments, the 
ileocolic artery consists of trunk, branches (ramus colicus, ramus iliacu.s, ramus 
ileocoeal is— dorsal and ventral). "Ilencolic arches," "straight terminal vessel," 
The trunk of the ileocolic artery extends from its origin at the junction of the 
jejunal and ileal artej-ies to the emergence of the ramus colicus. Between the 
liifureatitig branches (ramus colicus and rniiius iliaeusi) i.s located the "ileocolic 
arches" and finally the "straiirht terminal vessel" extends fnnn the "nrehcs" 
of the iJi'dcolic artery to distal ileum, cm'cuiu and j)r'(ixiTrial colon. 

Branches of the Ileocolic Artery. 

Th'' .u-l'-riu il.nnitico IrifxrcntcH. 



Arteria 
IlescoIiea< 



1 Ramus ileocoecalis 

dorsal and ventral 

2 Ramus iliacus 

3 Ramus coUens 



(a) "Ileocolic circle" 

(b) "Ileocolic arches" 

(c) Straight terminal vessel 
,Ul) Ramus appendicularis 

The division of the ileocolic artery into its three branches (ramus colicus. 
Eamus ileocoecalis and ramus iliacus) is irregular as to lucntiun of the trlfurca- 
tion. It may be stated that the ileocolic artery trifnrcates~one branch supply- 
ing the right colon, one branch supplying the ileum, and a third, the middle 
branch, supplying the eoeeum. however, in another view, the ileeolic artery really 
bifurcates into ramus colicus and ramus iliacus. while practically in this ileocolic 
bifurcation is located a series of arches, which I term the "'ileocolic arches," 
which average six for each iudivi<lual. The "ileocolic arches" aiv composed 
by the combined anatsomoses of the dorsal and ventral ileococcal apteries. The 
ileocolic artery may bifurcate into ramus iliacus and ramus colicus which emits 
the ileocolic artery, see figures (46). (47), (57), (64). The reverse of this may 
occur. For example the ileocolic artery may bifurcate into ramus colicus and 
ramus iliacus which emitw the ilencolic arti-rv. see figures (561. (o9>. ('M\, 
(45), (55). 
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APPENDICULAR ARTERY. "ILEOCOLIC CIRCLE," "ILEOCOLIC ARCHES." 
TEBOCOLIC CIRCLE" (RIOLAN-HALLER ARCH), "STRAIGHT TERMINAL 
VESSEL," "MAJOR MESOCOLIC CIRCLES," "JEJUWAL," 
ARTERY." "ILEAL ARTERY." 

Tig. 87, Ventral view. Arteria appendicufatis (primary vessel) a vessel of limited d 
■ion, ariiei from tbe light ciicumfetence of the "ileocolic circle" <i. e., from the ileocolic 
iTlery (I.) and supplies the main (fiee) portion of tbe appendix, !, arteria ippendicularia 
(secondary vessel) a vessel of limited caliber, arises— III, — from Che artena iteocoecalis dot- 
salis — <i. e., from the ileocolic arches). The two appendicular arteries inosculate fonniTig ■ 
meiD-appendiculat srch. Tbe two arteries emit ten branches to the appendix. 

The ileocolic circle is duplicate at its distal end. 

The "ileocolic arches" numbering ten furnish a rich blood supply to the cecum. Tbe 
jejunal artery is sigoiflcaDt on account of its compression of the duodenum and consequent 
gastro-duodenal dilatation. 

There is no arteria transversa accessoria or Waldeyer's artery to interrupt the great . 
Riotan-Haller arch, Tbe areae arteriacae, oi arterial fields are evident, especially the ren*" 
See section U., page 13. 

We will study the (1) trunk, (2) ramus ileocoeualis. Ci) ramus iliaeta. l4, 
rn»iii» coliciis and the subordinate structures, (a) "ileocolic arehes," (b) rama^ 
Hppendirularis. (c) "straight terminal vessel," 

(1) The Tmiik of the Ileocolic Artery. 

The trunk of the ileocolic artery Iw-fiins at the .junetiou of the jejunal i 

ileal artery and ends at the emerpeiiee of the ramus eolicus. The tnink of t 

ileocolic artery emits, first ramus colicus in 80 per cent, and the ramus »_ 

dicular first in 20 per cent of subject*. In 54 consecutive subjects the ile< 
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artery emitted the ramus eolieiis in 80 per cent, previous to the emergence of the 
ramus eolicu!). 

The tninli of the ileocolic artery is a powerful Rtrong vessel of some 2^ 
inches in length and Y^ of an inch in diameter. The trunk of the ileocolic ar- 
tery is considerably less in volniiie than its fL-llnw liifurcatiir— the ileal arterT,', 

The ileocolic trunk is intimately related to the rijjht pfwia.s and ureter. 

(2) Ramus Deocoecalis. 

(A Venlritl. B Dorm(-) 
The ileoeoecal artery is the medial and stnmgest continuation of the ileocolic 
artery. It arises practically at the point of trifurcation of the iletwolic artery. 
It may be claimed that it occupies (with its "ileocolic arches'") the hifnrcating 
angle of the ramus iliacus and ramus coliciis. The ileocoecol artery is constant, 
poesessing slight variations and of powerful dimension, couraing obliquely ri^ht- 
ward l>etween the mesocoHc blade to attend the coeeiuii (and perchance the ap- 
pendix). In 65 dissections I could constantly locate a larger, shorter 
Btraighter dorsal, and a smaller, longer, mure curved ventral ilwicocal branch 

<A) Ventral Ileoeoecal Artery. 
{Arleria Itrocoi'ciiUji Vtntriilix.'i 

The ventral jleocoreal arterj- courses obliquely richtwanl into the ileueulic foil! 
on the Ventral surface of the coecum. Practically the ventral ileocaeciil 
artery determines the location and form of the ileocolic fold which pii)- 
tects the vessel from undue tension during eoecal distention. The chief 
branches of the ventral ileocaecol artery course rightward on the ventral 
folds. The large branch, situated in the eoecal depression between the saculae 
(haustra) emits numerous small branches to supply the eoecal saculae or 
ponches. The ventral ileocaecol arteiy and its main branches pass between the 
coecum and taenia coli whence they divide into multiple branches which anas- 
tomose with branches from the dorsal ileocaecol artcrj'. The ventral ileocaecol 
artery rosy emit several branehea, hut usually emits one branch of considerable 
dimensions to the terminal ileum which eourecs ou the surface of the ileum op- 
posite to the mesentertm and parallel to its insertion. The surface of the ileum 
on the mesenteric side is supplied by hranehes of limited nuitdier and dimen- 
sion from the "ileocolic circle." see figures (35), (:J8), (62), (.iT), d'-i), (So), 
(46), (50). (57). (56), (64), (55). From this iliac branch which courses par- 
allel with the terminal ileum small l)ranches course to the iKHPCoecal fold, that 
connects with the mesoappendix, where they auastomose with meso-appendicular 
branches. Hence the ventral ileoeoecal artery is frwpiently solidly and com- 
pactly anastomosed with the appendicular arterv or arteries, see figures (39). 
(34), (38). (40), (21), '55), (46), (59). (.56). (41). (50). (57). (65), (62). 

The ventral ileoeoecol artery may originate the appendicular artery which 
lin all my dissections) coiiraed dorsal to thL* ileum. The ventral ilem-iiecal, ar- 
ter>\emits the appendicular artery abimt three times less frii|iieritly than the 
dorsal ileoeoecal arterj-. 

(B) Donal Ileoeoecal Artery. 
(.4r(ena ilewofciilis dorsulU.) 
The dorsal ilewtiecol artery is a straighter, larger and shorter branch than 
the ventral ileoeoecal. It is not included in the peritoneal fold like the ventral. 
It pursues a straighter course than the ventral branch. It courses dorsal to the 
coecum to supply its dorsal surface. The larger branches of the dorsal ileo- 
eoecal artery courses in the depression between the cweal haustra and Iwtween 
the coecum andtaenia colic whence they divide into multiple branches which 
anaatomaie with similar branches from the ventral ileoeoecal arlety. 



wall of the ciieeiim but piiwiwl veiitralwHrt! over the iiiediai liin- In supply part 
of the ventral eofcal wall and i-ventiia!ly tu aiiastoiiiuse with the brimchea of the 
ventral ilfocoeeal artery. The dorsal ileocneeal artery emits branches of greater 
caliber aitd number than the ventral ileoeoecsl. The dorsal ileoeoeeal artery 
is a strong powerful vessel tvuduetinK a large quantity of blood. The ileeoecal 
artery with its larger, lou^r and straiphter dorsal branches and with its 
smaller, shorter and more curved ventral branch indicates u jiriuionlial vascular 
landmark— afteudintr an ancient vort stnietiirc, the eoeeuui and appendix (a 
setrond stomach). This vascular ileocolic landmark is rendered more evident and 
sipniflcant from the fact that the dorsal and ventral ilcoeoecol arteries combine 
in anastomotic apparatus which I term the "ileocolic arch," averaging six 
arches for each individual. 

The iliHicoecal artery is the main central, continuation of the ileocolic artery 
while the ranina iliacus and ramus colicas are the inosculalinR branches which 
eonneet the ileum and colon with the i 



(3) Ramus Diacua of the Ileocolic Artery. 

The raiiius ilincu.s praclieally courses frimi the point of ileocolic Irifurcation 
or from the arteria ileocoliea distalward and leftward between the blades of the 
mesenteric with the ileal artery (approaching the "ileocolic circle"). The first 
(juarter of the course of the iliac branch (ramus iliacus) is ptvuliarly free from 
branches, the last three <|u;irlers uf its course presents numeiims, perhaps half 
a dozen small, short, tbin, tenriiriii! straight vessels which supply the distal 
ileum; these are the "slrnik'hl liTirniml vessels." Also theranius iliacus may 
possefss or have imposed orj its circumferences a series of minor vascular arches 
from which emerge the "straifjht terminal vtwsel" to supply the terminal ileum. 
The "straight terminal vessel" of the ileum is so limited iu calibre and number 
and it subjects the ileum from minimum quantity of hWd. to disease, tuber- 
culosis, typhoid idceration. Iu numerous subjects the ileocolic artery possesscB 
a short trunk with premature bifurcation into ramus colicus and rajnus iliacus, 
see figures (46). (47l. (fiS), (62), {fi4). (65). The ranuts iliacus of the ileo- 
colic artery is the distinct inosculating branch which connects the enteronic 
arteries with those of the coecum (and appendix). The ramus iliatjus is sijjnifi- 
cant as it emits the "straight terminal vessel"— perchance a half a doncn— to 
the distal end of the ileum which is the locatiim of grave diseases, such as tuber- 
culosis, typhoid ulceration. The distal ileum receiveis the least quantity of blood 
of any segment of the tractus intestinalis except the ijppeudi.v. 

(4) Ramns Colicas of the Ileocolic Artery. 

The ramns colicus is a strong, powerful liranch. variable in course, origin, 
diameter and It-ngth. It conrses rigbtward between the right mesocolic blade 
to supply the richt colon and coecum. Its main branches inosculate with a sim- 
ilar branch from the colics dextra, producing, in all my dissections a constant 
vascular circle, which I term the "distal right mesocolic circle" or arch. 

The emergence of the ramus colicus from the ileocolic artery and the junc- 
tion of the jejunal and ileal arter>- mark the limit or length of the ileocolic 
trunk. Not infrequently the ranuis colicus courses to the middle of the ventral 
surface of the right colon to iuoscnlate with a similar branch from the colica 
dextra (see si g. (118), l41). (43), (4?), (fi2), (64), However, it will be evident 
on iuapeetioH that the "straight tenuinal vessel" is of ample length to be 
clamped or ligated without compromising the "distal right mesocolic <^ir'?le. 
which might jeopardize the right colon t» ulceration or gangrene. Should the 
right border of the "distal right mesocolic circle," extend to thf ventral surface 
of the right colon, slight, blunt, dissection facilitates the exposure and freedom 



whII of the (■Dectuii but passi'd ventnilward owr the medial line lij supply part 
of the ventral coecal wall and eventually to anBBtonmse with the branches of the 
ventral ileoeoecal artery. The dorsal ileocoeeal artery euiit^ braiichea of ffreater 
caliber and number than the ventral ileoeoecal. The dorsal ileocoeeal arter>' 
is a strtJog powerful vessel conducting a large <iuantity of blood. The ileco^^cal 
artery with its larger, longer and straighter dorsal tirnnehes and with its 
smaller, shorter and more curved ventral branch indicates a primordial vji.si'iUar 
landmark— attending an aneii'iit vort strneture. the coecuin and appendix (a 
second stomach). This vascular ileocolic landmark is rendered more evident and 
siftnificant from the fact that the dorsal and ventral ileticoccol arteries combine 
in anastomotic apparatus which I term the "ileocolic arch," averaging six 
arches for each individual. 

The ileoeoecal artery is the main central, continuation of the ileocolic artery 
while the ramus iliacus and ramus coHcas are the inosculating branchi-a which 
cimnect the ileum and colon with the coeeum. 



(3) Samu8 QiacuB of the Ileocolic Artery. 

The ramus iliacus practically courses from the point of ilc()colie trifnrcation 
or from the arteria ileocolicB distalward aud leftward between the blades nf the 
mesenteric with the. ileal art«ry {approaching the "ileocolic circle"). The rtrst 
iiuarter of the course of the iliac branch * ramus iliacus) is peculiarly free froia 
branches, the last three c|uarters of its c*>urse presents numerous, perhaps half 
a dozen small, short, thin, tenmnal straight vessels which supply the distal 
ileum: these are the "straight terminal vessels." Also therajnus iliacus may 
posaefis or have imposed on its circumferfiices a series of minor vascular arches 
frnm which emerge the "straight terminal vessel" to supply the terminal ileum. 
The "straight terminal vessel" nf the ileum is so limited in calibre and number 
and it stib,jects the ileum from minimum quantity of blood, to disease, tuber- 
culosis, typhoid ulceration. In numerous subjects the ileocolic arterj' possesses 
a short tnmk with premature bifurcation into ramus colicus and ramus iliacus, 
see fitjures (46), (47), (55). (62), (64), (65). The ramus iliaens of the ileo- 
colic artery is the distinct inosculating branch which connects the enteronie 
arteries with thifse of the coecum (and appendix). The ramus iliacus is signifi- 
cant as it emits the "straight terminal vesael"— perchance a half a dozen— to 
the distal end of the ileum which is the location of grave diseases, such as tuber- 
culosis, typhoid ulceration. The distal ileum receives the lea.st (juaiility of blood 
of any .segment nf the tractus intesiinalis except the appendix. 

(4) Ramus Coliciu of the neocolic Artery. 

The ramus colicus is a strong, powerful branch, variable in course, origin. 
diameter and li-ngth. It courses rightward between the right mesocoHc blade 
to supply the richt colon and coecum. It« main branches inosculate with a sim- 
ilar branch from the eolico dextra. producing, in all my dissections a constant 
vifcular circle, which I term the "distal right mesocalic circle" or arch. 

The emergence of the ramus colicus from the ileocolic artery and the .juuc- 
lion of the jejunal and ileal artery mark the limit or length of the ileocolic 
trunk. Not infrequently the ramus coliciis courses to the middle of the ventral 
surface of the right colon to inosculate with a similar branch from the colica 
dextra (see si g. (38), (41). (43). (47). (62). (64). However, it will be evident 
on inspection that the "straight terminal vessel" is of ample length to he 
clamped or ligated without compromising the "distal right mesoeolic circle," 
which might jeopardize the right colon to ulceration or gangrene. Should the 
right border of the "distal right mesoeolic circle," extend to the ventral surface 
of the right colon, slight, blunt, dis.sectioii facilitates the exposure and freedom 
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n. RIGHT COLIC AHTERY. 
(Arteria Colica Dextra). 
Dissection. Make a crucial abdomuml inciaiou, reflect the eiiteron leftward 
and the right colon rightward, whence the peritoDeiim eovering the right colic 
artery is exposed. 

Syiionyms. Arteria coliea dextra. right colic artfiry. Atteria coUca media 
dh'xtra, right middle colic artery. Superior ri^ht cuiic artery. Artfve ciilniiio 
liroite moyeunc. Artere meso eolique. Kechte (!rirniudarni Pulsader. Kechte 
(irinimdarni Sehlagader. 

Origin. The arteria coliea dextra presents perhaps more variation iu its 
■igrn than any other artery. It arose from the 4l subjects as follows, viz. : 

(1) It arose separately or independently from the jejunal artery or from 
the proxiiuai mesenteric artery between the arteria ileo-coliea and arteria eoliea 
transversa 43 per cent. 

(2) It arose as a common trunk with the arteria ileo-coliea — 20 per cent 

(3) It ai-ose as a common trunk with the arteria coliea transversa 37 per 
eeut. By oonsulting 50 current text books of anatomy it will become apparent 
that one t'reqnently copies the other. However, there will be noted two groups 
of Hnatfmiists. viz., one gmup maintains three arteriae colicae which originate 
separately, from the jejunal artery (or from the proximal mesenteric artery) or 
at least two originate with a common trunk. These eoHc arteries have been 
designated by various names as prima, secunda. tertia,— or as superior, media and 
inferior. I .shall name these three colic arteries as arteria ileo-colica. arteria 
eoJica dextra. and arteria eoliea transversa to accord with rational nomen- 
clature. Some 20 anatomists have adopted this plan of the eolic arteries, hut 
not the name*. Of the group of anatomists accepting the above plan I think 
Dr. Frederick Wilhclm Theile, {Oerman anatomist. 1781-1861, professor in 
Jena), presents the most sungestive and accurate deaeriptiou of the origin of 
the arteria coliea dextra. Theile says, in Hubstance, that the arteria coliea dex- 
tra arises notv from the proximal mesenteric artery proximal to the arteria ilen- 
colica (i e. from the jejunal artery) now it is a branch of the arteria coliea 
transversa, now it arises from the arteria ileo-coliea, Theile was one of the 
most aeenrate anatomists of his day. I dissected 65 consecutive subjects and 
found the conditions a« reported, viz., the arteria coliea dextra arises 4H per 
cent., independently, separately from the jejunal artery (or from the arteria 
mesenteriea proximal ) . 37 per cent, from a common trunk with the arteria coliea 
transversa, and 20 per cent, from a common tnink with the arteria ileii-colioa. 
Some latitude of judgment and personal equation must be allowed to these esti- 
mations. 

A second group of anatomists assume a different type for the arteriae colieae. 
viz.. this group assumes two arteriae colieae, vi/.. : 

(1) Arteria eoliea dextra. and 

(2) Arteria coliea transversa. 
These anatomists assume that the art^'ria ileo-colica is merely an eud branch 

of the arteria mesenteriea proxiuial. A half dozen anatomic anthoi-s can be 
found adopting this plan. I emphatically object to this plan because I never 
fonnd the arteria ileo-colica absent. The arteria ileo-colica is constant, as it 
nourishes what was once a maximum herbivorous stomach— now the atrophy- 
ing, dangerous, treacherous, appendix. Hyrtl and Gegenbauer have not com- 
mitted themselves to any plans. A majority of anatomists assert: 

First, that the arteria coliea dextra arisi>s as a common trunk with the arteria 
ileo-colica (the rule), and, 
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Fig. 39. Ventral view. 1, Artena sppendiculanE (piimary vessel) a vessel of limited 
Mlibei arises from the right circumference of the ileocolic citde (i. e., from the ileocolic 
artery, 1.) and supplies the main (free) portion of the appendix. 8, artena appendicularis 
(secondary veisel), a vessel of limited caliber, arising from the right circumference of the 
ileocolic circle (i. e.. from the ileocolic artery and supplies the middle portion of the appen- 
dix. 3, arteiia appendicularis (lertiaty vessel) a vessel of limited caliber arises from the 
srtena ileocecalia ventralis (i. e.. from the ileocolic arches). The three appendicular arteries 
inosculate forming meso-apprndiculai aicbcs and emits mne btanches to the appendix. 

The ileocolic circle is duplicate at its distal end and of limited dimension on account of the 
diatalward bifurcation of the trunk of the proximal mesenteric artery. 

The ileocolic arches, numbering T ate limited in dimension, but of maximum caliber in 
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"Enterocolic circle" oi the Riolan-Halli 
It has imposed on its circumference a set 

The "jejunal artery" is significant on accou 
duodenum during the progress of splanchnopti 

See section II., page 13. 



ot interrupted by a Waldeyer'a ttttry. 

its compression and obstruction of the 
nd consequent ga 9 tro- duodenal dilation. 



of the "straight terminal vessel" amply siifficji'iil for tlic eliiinp or li^'Hlnn- 
without eotnpromising thf tuesoeolio L-ircle. 

The rainiis eoliciis dialribiitts ilsrlf l<i the ritcht oulim. inoseiilntiiig with a 
braneh fmm the eoliija dextra. The ramus colieus of the ileocolie artery is the 
distinct ini>seiilalin)r vensel whieh iinites the artertea of the eoloii with thoite 
of the coeeuni (nnd appendix). The rainiw euliciiN tif the ili-wpolie artery is sie- 
oifieant as it supplies the pnwiiiiHl rinhl eolon. the fretiueiit sent of grnvt- dis- 
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U. RIGHT COLIC ARTERY. 
(Arteria Colica, Dextra) . 

Dissection. Make a crucial abdoDiinal incision, reflect the miteron leftward 
and the right colon rightward. whence the peritoneum covering the right colic 
arter>- is exposed. 

Synonyms. Arteria colica dextra, right colic arterj'. Arteria colica media 
destra, riuht middle colic «rlery. Superior right colic artery, Artere cuhiiiR' 
uroite nioyennc. Artere iiieso eoHque. Rechte (ii-iinmdnrm Pulsader. Rechtc 
(Irimmdarui Schlagader. 

Origin. The arteria colica dextra presents perhaps more variation in its 
orijtin than any other arter>'. It arose from the -U subjects aa follows, viz. : 

(1) It arose separately or independently from the jejunal artery or from 
the proximal mesenteric artery between the arteria ileo-colica and arteria colica 
transversa 43 per cent. 

(2) It arose as a common trunk with the arteria ileo-colica— 20 per cent. 

(3) It arose as a common Irnnk with the arteria colica transversa 37 per 
cent. By consulting 50 current text books of Hnalomy it will become apparent 
that one frequently copies the other. However, there will be noted two groups 
of anatomists, viz., oue ^rronp maint.iina three arteriae colicae which orisinat'.' 
separately, from the jejunal artery (or from the proximal mesenteric arterj') or 
at least two orijrinate with a common inmk. These colic arteries have been 
designated by various names as prima, seeunda, tertia.— or as superior, media and 
inferior. I shall name these three colic arteries as arteria ileo-colica, arteria 
colica dextra. and arteria colica transversa to accord with rational nomen- 
clature. Some 20 anatomists have adopted this plan of the colic arteries, hut 
not the names. Of the group of anatomists accepting the above plan I think 
Dr. Frederick Wilhelm Theile,- (German anatomist, 17S11861, professor in 
Jena), presents the most suiigestive and accurate description of the origin of 
the arteria colica dextra. Theile says, in substance, that the arteria colica dex- 
tra arises itow from the proximal mesenteric artery proximal to the arteria ileo- 
colica (i p. from the jejunal artery) note it is a branch of the arteria colica 
transversa, now it arises from the arteris ileo-colica. Theile was one of the 
most accurate anatomists of his day. i dissected fi5 consecutive subjects and 
found the conditions a.s reported, viz., th* arteria colica dextra arises 43 per 
cent., independently, separately from the jejunal artery (or from the arteria 
m^senterica proximal). 37 per cent, from a common trunk with the arteria colica 
transversa, and 20 per cent, from a common trunk with the arteria ileo-colica. 
Some latitude of judgment and pei-sonal equation must be allowed to these esti- 
mations. 

A second group of anatomists assume a different type for the arteriae colicae. 
viz., this group assumes two arteriae ooIicHc. viz. : 

(1) Arteria colica dextra, and 

(2) Arteria colica transversa. 

These anatomists assume that the arteria ileo-colica is merely an end branch 
of the arteria mesenterica proximal. A half dozen anatomic authors can be 
found adopting this plan. I emphatically object to this plan because I never 
found the arteria ileo-colica absent. The arteria ileo-colica is constant, as it 
nourishes what was once a maximum herbivorous stomach — now the atrophy- 
ing, dangerous, treacherous, appendix. HyrtI and Oegenbauer have not com- 
mitted themselves to any plans. A majority of anatomists assert: 

First, that the arteria coHca dextra aris<>s as a common trunk with the arteria 
ileo-ccilicn (the rule), and, 
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Fig. 39. Ventral view, 1, Acteris sppendiculans (pnmary vessel) a vessel of limited 
ctliber atnes from the light ciicumference of the ileocolic circle (i. e., Irom the ileocolic 
artery, I.) and supplies Ihe main (free) portion of the appendix. 2, arteria appendicularis 
(secondary vessel), a vessel of limited caliber, ariaing from the right circumfeietice of the 
ileocolic circle (i. e., from the ileocolic artety and supplies the middle porlioa of the appen- 
dix. 3, arteria appendicularis (lerliary vessel) a vessel of limited caliber arises from the 
atleria ileocecalts ventralis [i. e., from the ileocolic arches). The three appendicular arteries 
inosculate forming meao-appendiculst arch«s and emits mne branches to the appendix. 

The ileocolic circle is duplicate at its distal end and of limited dimension on account of the 
distalward bifurcation of the trunk of the proximal mesenteric artery. 

The ileocolic arches, numbering T are limited in dimension, but of maximum calibai in 
anaGtomotis. 

"Enterocolic circle" or the Bioian-HaJlei atch is not ioteriupted by a Waldeyefs artery. 
It has imposed on its circumference a seri-es of minor arches. 

The "jejunal artery" is significant on account of its compression and obstiuction of the 
duodenum during the progress of splanchnoptosia and consequent g astro-duodenal dilation. 

See section II„ page 13. 

of thf "straiKht tt'rmiiml vctrael" ampl.v siiffifii'nt for the claTii|i or liculiire 
withont comproiiiiain^ the mesncoHc circle. 

The ramuH colicus diHtrihiiteti itself to Ihe rictht colon, iiioseiilatinic with a 
branch fnim the coIich dextra. The ramiiH colious of the ileocolie artery is Ihe 
distinet inosculntiiiK vi-ssel which unites the arteries of the colon with those 
of the coecnni (anil appendix^ The rnriiits eolieiis i^f the ileoeotie artery in nig- 
nificant aa it supplJM the pmiinial riitht eolon. the frequent seat of prave dis- 
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11. RIGHT COUC ARTEEY. 
(Arteiia CoHca Dextra] , 

Dissection, Make a erncial abdominal incision, reflect the enteron leftward 
and the right colon rightward, whence the peritoneum covering the right colic 
artery is exposed, 

Synonyms. Arteria eoHca dextra, right colie artery. Arteria colica media 
d''Xtrfl. rinht middle colic artery. Superior rig-ht colic artery. Artere colique 
lirolte imiyenne. Artere meso coliqiie. Rechtc (iriinmdarm Piilsnder. Rwlite 
(.iriiiinidurui Sehlagader. 

Origin. The arteria colica dextra presents perhaps more variation iu its 
orisfin than any other artery. It arose from the 41 subjects as follows, viz.: 

(1) It arose separately or independently from the jejuna! artery or from 
the proximal mesenteric artery between the arteria lleo-collca and arteria coliea 
transversa 43 per cent. 

(2) It arose as a common trunk with the arteria ileo-colica — 20 per cent. 

(3) It arose as a common trunk with the arteria colica transversa 37 per 
cent. By consulting 50 current text books of anatomy it will become apparent 
that one frequently copies the other. However, there will be noted two groups 
of anatflniiats, viz., one group maintains three arteriae colieae which originatL' 
separately, from the jejunal artery (or from the proximal mesenteric artery) or 
at least two originate with a common tnink. These colie arteri&s have been 
designated by various names as prima, seennda. tertia,— or as superior, media and 
inferior. I shall name these three colic arteries as arteria ilen-coUca, arteria 
colica dextra, and arteria colica transveroa to accord with rational nomen- 
clature. Some 20 anatomists have adopted this plan of the colie arteries, but 
not the names. Of the group of anatomists accepting the atmve plan I think 
Dr. Frederick Wilhelm Theile, (German anatomist, 1781-1861. professor in 
Jena), presents thi' most suugestive and accurate desi-ription of the origin of 
the arteria colica dextra. Theile says, in substance, that the arteria colica dex- 
tra arises now from the proximal mesenteric artery proximal to the arteria ileo- 
colica (i e. from tho jejunal artery) now it i.s a branch of the arteria colica 
tranavei'sa, how it arises from the arteria ileo-colica. Theile was one of the 
most accurate anatomists of his day. I dissected 65 consecutive subjects and 
found the conditions as reported, ^-iz., the arteria colica dextra arises 43 per 
cent., independently, separately from the jejunal artery (or from the arteria 
nwsenterica proximal). 37 per cent, from a common trunk with the arteria colica 
transversa, and 20 per cent, from a common trunk with the arteria ileo-colica. 
Some latilTide of judgment and personal equation must be allowed to these esti- 
mations. 

A second group of anatomists assume a different type for the arteriae colieae. 
viz., this group assumes two arteriae colieae, viz.: 

(1) Arteria colica dextra, and 

(2) Arteria colica transversa. 

These anatomists assume that the arteria ileo-colica is merely an end hraiich 
of the arteria mesenteriea proximal. A half dozen anatomic authors can be 
found adopting this plan. I emphatically object to this plan because 1 never 
found the arteria ileo-colica absent. The arteria ileo-colica is constant, as it 
nourishes what was once a maximum herbivorous stomach— now the atrophy- 
ing, dangerous, treacherous. api>endix. HyrtI and Gegenbauer have not com- 
mitted themselves to any plans. A majority of anatomists assert : 

First, that the arteria colica dextra arisi^ as a common trunk with the arteria 
ileo-colica (the rule), and, 
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Fig, 39, Ventral view. 1, Artetia appendiculans (primary vessel) a vessel of limited 
catibei arises from the right circumterence of the ileocolic circle (i. e., from the ileocolic 
artery, I.) and supplies the main (free) portion of the appendix. 3, artena appendicuIariB 
(secondary vessel), a vessel of limited caliber, arising from the tight circumference of the 
ileocolic circle (i. e., from the ileocolic artery and supplies the middle portion of the appen- 
dix. 3, artetia appendicularia (tertiary vessel) a vessel of limited caliber arises from the 
arteria ileocecatis ventralts (i. e., from the ileocolic arches). The three appendicular a 
inoaculate forming meso-appendicular aiches and emits nine btanches to the appendi 

The ileocolic circle is duplicate at its distal end and of limited dimension on account 
distalwatd bifurcation of the trunk of the proximal mesenteric artety. 

The ileocolic arches, numbering 7 are limited in dimension, but of maximum calibti 

t interrupted by a Waldeyer's txteef' 

Is compression and obstruction of the 
1 consequent gast to -duodenal diUlioa. 



"Entetncolic circle" or tbe Riolan-Haller arc 
It baa imposed on its circumference a series o: 

Tbe "jeinnal artery" is significant on accou 
duodenum during tbe progress of aplaacbnopti 

See section II., page 13. 






of the "straiffht tenniual vessel" aiii|jly snffioienl for the elanip or U: 
without compromising the mexocolic eircle. 

The raiiiuB colictis diatribiites itself to the riitht eolou, iDOseulatiug i 
branch from the eolica dextra. The ramns eolicus iif the ileocolie artery V 
distinct im>st'ulatiiig vessel which unites the arteries of the colon vitb I 
of the coecuin (and appendix). The ramus coliciis of the ileocolit? arterj' is 4 
niticant as it supplies the prosimal riyht colon, the freiiuont sent of grave i 




east— siii'h as tiibcreulnsis. 
colonic resection. 



ypliuid ulctTation. malignarify— reiniiring 



n. RIGHT COUC ARTERY. 
(Arteria Colica Dextra). 

Dissection. Make a crucial abdominal inciisioD, reflect the enteron leftward 
and the right colon rightward, whence the peritoneum covering the right colic 
arterj' is exposed. 

SjA»iwni/ms. Arteria colica dextra, right colic artery. Arteria colica media 
d'.'xtra. rij;ht niidtlle colic arterj'. Superior right eolic artery. Artcre culuiiic 
(iroite umyeunc. Artere nieso eoliqiie. Rechte (Jriinnidnrni Pnlaader. Rechte 
(Irimmdarni Sehlagader. 

Origin. The arteria colica dextra presents perhaps more variation in its 
origin than any other artery. It arose from the 41 snhjectt as follows, viz. r 

(1) It arose separately or independently from the jejunal artery or from 
the proximal mesenteric artery between the arteria ileo-colica and arteria colica 
transversa 43 per cent. 

(2) It arose as a common tnmk with the arteria ileo-coUca— 20 per cent. 

(3) It ai-ose as a coiiimon tniuk with the arteria colica transversa 37 per 
cent. By consulting 50 current text hooks of anatomy it will become apparent 
that one frequently copies the other. However, tliei-e will he noted two groups 
of anatomists, viz., one group maintains three arteriae colicac which oriainalr' 
separately, from the jejunal artei-j' (or from the proximal iru^seiiteric artery) or 
at least two originale with a coniraon tnink. These colic arterias have been 
designated by various names as prima, secunda. tertia.— or as superior, media and 
inferior. 1 shall name these three colic arteries as arteria ileo-colica, arteria 
colica dextra. and arteria colica transverwa to accord with rational nomen- 
clature. Some 20 anatomists have adopted this plan of the colic arteries, hut 
not the names. Of the group of anatomists accepting the above plan I think 
Dr. Frederick Wilhelm Theile. (German auatomist. 1781-1861, professor in 
Jena), presents the most suugeative and accurate description of the origin of 
the arteria coliea dexira. Theile says, in substance, Ihat the arteria colica dex- 
tra arises uow from the proximal mesenteric artery proximal to the arteria ilw- 
cnlica (i e. from the jejunal artery) now it is a hraJich of the arteria colica 
transversa, now it arises from the arteria ileo-colica. Theile was one of the 
most accurate anatomists of his day. I dis-iected 6i) consecutive subjects and 
found the cjmditious an reported, viz., the arteria eoiien dextra arises 43 per 
cent., independently, separately from Ihc jejunal artery (or from the arteria 
niescnterica proximal}. 37 per ceut. from a common trunk with the arteria colica 
transversa, and 20 per cent, from a «>mmou trunk with the arteria ileo-colica. 
Some latitude of judgment and pei-sonal equation must be allowed to these esti- 
mations. 

A second group of anatomists assume a different type for the arteriae colicae. 
Tp-iz.. this group assumes two arteriae colicae. viz.: 

(1) Arteria eolica dextra. and 

(2) Arteria eoUca transversa. 

These anatomists assume that the ai-teria ileo-colica is merely an end branch 
of the arteria meseoterica proximal. A half dozen anatomic authors can be 
found adopting this plan. I emphatically object to this plan because I never 
found the arteria ileo-colica absent. The arteria ileo-colica is constant, as it 
nourishes what was once a maximum herbivorous stomach— now the atrophy- 
ing, dangerous, treacherous, appendix. Hyrtl and Gegenbauer have not com- 
mitted themselves to any plans. A majority iif anatomists assert: 

First, that the arteria colica dextra arisi^ as a common trunk with the ari.eria 
ileo-colica (the rule), and, 
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; vesel of limited caliber ariKi 

from the ileo-colic artery) and 

irrectly from the ilcocofcal 



Fig. 4C, Ventral view. 1, Arteris appendiculatif, j 
Iiom the right ciicumference of the "ileocolic ciide" 
supplies the appendix with II hranches. Perhaps i 

The "ileocolic circle" originatea tbe appeDdicnilar artery from its right cireumfereiice. 

Though the ileocolic circle in this aubject was of limited dimension, ares, its mesenteTT 
within the circle ia richly Douciahed by cross artenes. In this subject the ileocolic circle it 
"mited in dimension from elongation of the trunk of the proximal mesenteric artery. 

Tbe "ileocolic arches" numbering ll, are varied in form, dimension and caliber of anai- 
vessels. They resemble the M^moid arches. They present an isolated, independent 
apparatus anastomosed on the one hand to the colic arteries and on the other hjuid with tbe 




imposed on its periphery a series of minoi arches. Tbis monster arch jeopardiziis the colonic 
peripheral circulation especially during surfiical proceduiea on the transverse colon. 

The jejunal artery is significaot on account of its relation to gastro-duodenal dilatation 
during splanchnoptosia. See section II., page . 

Sepond. as a couuiioii truuk with the arteria eolica transversa. Hence the 
arteria coliea destra arises from a common trunk (almost wiuhII.v with the 
eolica transversa and ileo-eolica) in 57 pep cent of subjects and independently 
from the jejunal artery (or from the proximal mesenteric artery) in 43 per 
cent of finbjects. It is probable that increased nniiibers of subjects might alter 
the above preeentage since anatomic authors differ consideraVily. 

Arteria Colica Dextra Arising Independently 43 Per Cent. 
. Fig. 25. In this subject Ihc arteria eolica dexirji arises independcatly, sep- 
arately. This specimen \v«.s diaseeled under jilcohol and formalin, and drawn 
as a model by Zan D. Kiopper. The arteria wilica media I am natiiiug the arteria 
eolica transversa to accord with rational nouienclature. The arteria culiea trans- 
verea emits the arteria pancreatico-duodennlis, 

Arteria Colica Dextra Arising From a Common Trunk With the Arteria 
Ileo-Colica 20 Per Cent. 

Fip. ■'iO. In this subject the avti-riji cnlicii (Ir\lr:i arises from a common trunk 
uitli the arteria i!eo-eoliea. Thi- specimen was drawn froiti my own dissection 
by Zan D. Kiopper. 

Arteria Colica Dextra Arising: From a Common Trunk With the Arteria Oolica 
Transversa 37 Per Cent. 

Fig. 22. The specimen presents liie arlcria ciiliea dextra arising from a 
common trunk with the arteria colica traiisvei-sa. The words (in the cut) "col- 
ica dextra" should be written more proxiuiaJward near "colica transversa" 
( media). The specimen I dis'secteil under alrobol and it was drnn-n from nature 
by Zan D. Kiopper, 

Finally in 65 consecutive subjects the riiht colic artery arose independently 
from the jcjtinal artery in 43 per cent. The right colic arterj' arose as a com- 
mon trunk with the transverse colic arterj- in 37 per cent. 

The right colic arterj' arose as a eonimon artery with tlie ileo-colie artery 
in 20 per cent. Practically the right colic artery originates mainly (43 per 
cent,) from the middle of the jejunal artery between the ileo-colie and trans- 
verse colie arteries, at the level of the 11, Intiibar vertebrae, in the region of the 
origin of th» distal mesenteric artery, some two inchs proximal to the aortic 
bifurcation, at the distal border of the duodenum. It ari.ses from the dextra- 
ventral circumference of the jejunal arterj-. It emerges opposite the fifth ramiu 
jejunalis. 

Course. The right colie arterj' passes rightward toward the middle of the 
right colon dorsal to the peritoneum, on the dorsal abdominal wall and event- 
ually enclosed between the blades of the right mesocolon, adjacent to the middle 
of the right colon. The right colic artery divides, bifurcates Into a proximal 
and distal branch, one— the proximal branch— passing proximalward to inos- 
enlate with a similar vessel from the tran8%'ersc colic arterj- and the other— the 
distal branch— passing distalward to inosculate with a similar vessel (the ramus 
colicus of the ileocolic arterj') from the ileocolic artery. 

The course of the right colic artery, though extremely variable, is mainly 
directed horizontal, or obliquely proximalward. 

The right colie artery bifurcates and inosculates with other colic brancheg, 
forming maxinnun arches with their convexities directed toward the colon, 
From the convexities of tb>"s^ lirge arch emerge the "^traiEfht terminal ves- 




ARTERIA APPENDICULARIS." "ILEOCOLIC CIRCLE." "ILEOCOLIC ARCHES." 

"STRAIGHT TERMINAL VESSEL." "ILEAL ARTERY." "ENTEROCOLIC 

CIRCLE." "ILEAL ARTERY," AREAE ARTERIACAE THUN- 

CUS MESENTERICUS ARTERIOSUS PROXIMAL 

<ARTERIA JEJUNALIS). 

Fig. 41, Specimen iajected. dissected, and employed as a model by the artist Zan D. 
Klopper. Ventral view. A, appendix. B, ileum, C, cecum. M, proximal mesenteric artery. 
ileocolica. II, arena ileacecalia dorsalis. III, arteria ileocecaha ventralis. H, 
distal mesenteric artery. VIT, vas intestini t 

1, Arteria appendicularis (primary vessel), a vessel of medium dimension, arises Irom 
the "ileocolic circle" and supplies the main (free) portion of the appendix. 8, appendicular 
artery (secondary vessel), a vessel of limited dimensions arises from the arteria ileocecalis 
dorsalis and supplies the base ot the appendix. The two appendicular arteries iuosculale, 
fanning a meso-appendicular arch. They emit 8 branches to the appendii. 
tomatic branch to the appendicular 

The "ileocolic circle," partially duplicate, originates the main appendicular artery. The 
''circle" is of liidited dimension on account of the distalward bifurcation of the trunk of 
the proximal mesenteric artery. Its function is to engorge its peripheral * 

The "ileocolic arches" numbering S are irregular in dimension, form and caliber of i 
lomosing branches. Their isolation, peculiar form, and limited collateral anastomosis sug- 
gests an independent blood apparatus for the cecum, however, a similar blood apparaini 
ID fig. 41 may be observed in the flexura hepatica coli. 

""' " o-colic circle" or Riolan-Haller arch is interrupted by a typical a ' ■ - 

versa accessoria — a Waldeyer artery. This subject presents the 4 colic ( 
ileocolica; (2), colica dextra; (3). colicA transversa; (4), colica transversa accessoria (WjJd- 
oyer's artery). The Riolan-Haller arch is not only interrupted by a Waldeyer artery, hot 
it has imposed on its periphery a series of minor vascular arches — all of which solidly and 
compactly fortifies the peripheral colonic circulation. 

The "straight terminal vessel" is evident and on the right colon the mesocolic arch lit* 
ventral to the colon; however, the "straight terminal vessel" is of ample length for lixatnte 
and clamp. Blunt dissection exposes the "straight vessel" with facility. The jejunal Artery 
is significant on account of its roechaoicBl arrangement with the duodenum. 
" . P"Se 13. 




sel" of the colon, which divide into Iwo s^^ems of parallel branches, viz.. one— 
the dorsal— supplies the dorsal parietes of the eolon and the other— the ven- 
triil— supplies (he ventral parietes of the colon. Frequently the ventral system 
of "straight terminal vessel" of the colon possesses a "long straight terminal 
vessel" which not only nourishes the ventral coats of the colon hut also the 
adjacent appendix epiploiens. 

Dimension. The right colic arterj' is some 1/12 of an inch in diameter and 
3 inches in length. 

Dislribution. The right colic artery distributes its branches lo the right 
colon, and perchance to the coeeum. 

Bight Distal "Major Heaocolic Circle." 

The distalward directed Icruiinal branch of the right culic artery iuosculates 
with the ramus colicus (Ex aileria ileocujica) forming what I term, the right 
distal "major mfsocolic circle"— & constant structure with a constant location. 
The external or right lateral eirciim fere nee of this right distal "major meso- 
eolic circle" is of extreme interest in right colon resection or in right colon sur- 
gery, which has special relations to the "straight terminal vessel" of the right 
colon. The right circumference of the right distal "major raesoeolie circle" 
may be located at some distance internal to the border of the right colon. See 
figures (22). .(23), (28), (29). [30), (33). (35). (39), (42). (44), 
(50), (54). (55). It may be located in cnntact with internal border of the right 
colon, see figures (24). (25). (26), (31). (34), (36), (4(J). (45). (46). It 
may be located on the ventral surface of the right colon, see fignres (32), (38), 
(41), (43), (47), (58), (62), (64). Whatever be the location of the right cir- 
cumference of the right distal "mcsncolic circle" with regard to the right colon— 
at some distance, in contact or on the ventral surface of the right colon— the 
"straight terminal vessel" is of ample length (i/n to 2 inches) for ligation or 
clamp, without compromising the are of the circle. The illustrations noted in 
relation with the right colon and distal right "major mesoeoUc circle" explains 
the conditions a thousand fold better than words or description. 

The form and dimension of the right proximal "major mesocolic circle" 
var>- within wide limits, while right distal "major mesocolic circle." located in 
the distal right quadrant of the abdomen, presents limited variation. The "cir- 
cle" may be divided by cross bar arteries. 

Topography. 

The topography of the right colic artery may be considered under four 
captions, viz.: 

Ilolotopia. (Relation to general body). 

The colicn destra is located luiilaterally in the right distant quadrant of 
the tnmic, 

SheMopisi. (Relation to osseous system). 

The right colic arter.v is on a level with the II. lumbar vertebrae. Its ex- 
ternal lateral termination is practically midway between the twelfth rib and 
the iliac crest. 

Syntopy. (Relation to adjacent viscera.) 

The right eolic artery is intimately associated with the dorsal peritoneum. 
It crosses ventral to vena cava, psoas muscle, ureter, spermatic or ovarian ves- 
sels. It may course ventral to the distal portion of the kidney. 

It is associated with the middle of the right colon. The chief signification 
of the right colic arteri' is its relation t« the middle of the right colon in re- 
gard to surgical procedures, especially in resection. However, the "straight 
terminal vessel" regardless of the location of the external lateral circumferences 
of the distal right "major mesocolic circle" is of ample length (1/2 to 2 




ARTERIA APPENDICULARIS. "ILEOCOLIC CIRCLE-" "ILEOCOLIC ARCHES." 

"STRAIGHT TERMINAL VESSEL." "ILEAL ARTERY," "CONCENTRIC 

GASTRIC CIRCLES." "ENTERO-COLIC CIRCLE." AHEAE 

ARTERIACAE. "JEJUNAL ARTERY." "MAJOR 

MESOCOLIC CIRCLES," 

Tig. U. Specimen injected, dissected aod empluyed as a model by tlie artist, Zan O. 
Kloppet. Ventral view. A, appendix. B, ileum. C, cecum. H, proximal mesenteric antij. 
I., arteria ileocolica. II., arteiia ileocecatis dorsalis. IIL, arteiia ileocecalis ventralia. If, 
distal mesenteric artery. VIT, vas inteatini tenuis. 

1, Artena appendicularis (primary vessel), a vessel of limited caliber arises from the 
right d re u inference of the "ileocolic circle" and supplies the free half of the appendix. 2. 
arteria appendicularis arises from the ileocolic arches and supplies the middle portion of the 
appendix. 3 and 4, arteria appendicularis, vessels of limited caliber, arise from the arterta 
ileocecalis ventralis and supplies the basal portion. The appendicular arteries (B and 3) 
inosculate, forming a meao- appendicular arch — the four appendicular arteries emit 19 
branches to the appendix. 

The "ileocolic circle" of maximum dimension on account of the proximalward bifarca- 
tion of the proximal mesenteric trunk, is divided by arteries. 

~ iculation circle," consists of vascular arc, auloniatic 

Its function is to engorj^e the peripheral 



"ileocolic circle." a typical 
penpheral ganglia and peripheral i 
physiologic purposes. 

The "ileocolic" arches numbering 6 a.re irregular in dimension, form and caliber of 
tomosing vessels. The "ileocolic arches" appear as an independent, isolated apparatus, 
I'Vei, fig. 42 presents a simitar vascular apparatus at the flexura hepatic cgli. 

"Enteru-colic" or Riolan-Haller arch is interrupted by an accessory artery and perbafB 
one might interpret the number of arteries in the Qexuta hepatica coli as indicating an ac- 
cessory artery. At each colic flexure fileocotic, hepatic, splenic and sigmoid) there is fre- 
quently an accumulation, an access of arches. In subject 43 there is a distinct accumnlatiM 
of vascular arches "major mesocolic circles" of the four colonic flextures. 

The jejunal — S inches in length in this subject — is important on account of its reUtio* 
to the duodenum in splanchnopto^ia. For further description see section II., page 13. 
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inches) to ligate or t'laiup without cuinprouiisiiig lln' inti'jjnty of th-- areli 
of the circle. 

A Bigniiicant matter may be mentioued in relation to the right colic artery, 
espeeially in relation to the distal right "major mesocolic circle." The ramus 
coliciis (Ex arteria colica) not only inosculates with a similar branch of the 
colica dextra, forming the distal right "major mesocolic circle." but it origin- 
ates the appendicular artery in 3 per cent, of subjects, which immortalizes the 
right distal "Major Meaoeoiic Circle." 

idiotopy. (Relation of component segments). The component parts of 
the right colic artery are continuous and foi-m i/^ of the circumference of the 
distal right "major nie.aocolii! circle," the segments of which are, the right colic 
artery, the distal s^ment of the jejunal artery, the proximal segment of the 
ileocolic artery, the ramus eoliciis inosculating with the terminal branch of the 
right colic artery. 

Branvhcs. The right colic arterj- divides into two branches— the one, the 
proximal branch passes proximalward to inos<?ulBte with a similar branch from 
the colica transversa, forming the right proximal "major mesocolic circle" — 
the other, the distal branch, passes distalwnrd to inosculate with a similar 
bninch,' {ramus colicusi fnmi the ilencclic arter.v, fnniiing the right diKtul 
"major itiesficolic circle." 

CoQcluBions in Regard to the Right Colic Artery, 

The right colic artery varies in origin. 

The right colic artery originates independently from the jejunal artery in 
43 per cent, of subjecta. It originates as common trunk with the transverse 
colic artery in 'il per cent, of subjects. 

It originates as a coTnmon trunk with Ibi- arierlii ili-oculica in 20 per cent, of 
subjects. 

The right colic artery aids to form distalward Ihf right distal "major meso- 
colic circle"— a constant structure in a constant location, and proximalward 
the right proximal "major mesocolic circle"— a variable .structure with variable 
location and form. 

The "straight terminal vessel" of the right colic artery is of ample length 
(1/^ to 2 inches) for ligation or clamping during right colonic resection withont 
compromising the "major mesocolic circles." Blunt dissection of the "straight 
vessel" is accomplished with facility. The right colic artery and the distal and 
proximal right "major mesocolic circle," which it aids to form are significant 
Hs regards surgical procedures on the right colon. The right colic artery pos- 
sesses intimate relations with the duodenum, right kidney, right colon, ureter, 
ovarian or sp-'rmiitic arteries, right psmw muscle, peritoneum. 

m, TRANSVERSE COLIC ARTERY, 

(Arteria Colica Transversa). 

Incise the abdominal crucially, reflect the transverse colon proximalward, 
remove the distal transverse mesocolic blade whence the transversa colica artery 
will be exposed. 

Si/nonyms. Arteria colica Transversa, Tran.sverse colic artery. Middle colic 
artery, Arteria colica media, Mittlere Grimmdann pnlsader. Mittlere, tiriram- 
diimi Schlagadcr. Coliqne moyenne. Colica dextra media. Right middle colic. 
Artere mesocolique, superior right colic artery. 

Origin. The treansverse colic artery originates from the proximal end of 
the jejuna] artery. 

In 40 subjects the transverse colic artery arose independently or separately 
from the jejunal artery in 55 per cent. In 40 subjects the transverse colic 
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Fig. 43. Specimen injected, dissected, and employed as a modeJ by th« artiat, Dr. Zaa D, 
Kloppet. Ventral view. A, appendix. B. ileum. C, cecum. M. proximal meseiit«nc artery. 
I., arteiia ileocolica. II., arteria ileacecalis doisalis. III., arteria ileocecalis rentiali&. K, 
distal mesenteric artery. VIT, vaa intestim tenuis. 

1, Arteria appendicularia (primary vessel), a vessel of moderate dimension, anses from 
the right circumference of the "ileocolic circle" — ICC — (i. e., ftom the ileocolic artery) and 
■upplifs ^-'-i of the free end of the appendix. 3, arteria appendicularis —number 2 and 3. vn- 
■els of limited caliber — arises from the arteria ileocecalis dorsilis (i. e., from the ileocolic 
arches) and supplying the basal Vi of the appendix. The three appendicular arteries emit 
IS branches to the appendix. 

The "ileocolic circle" (ICC), of major dimension emits from its right circumfertfoce the 
chief appendicular artery. It is a typical "inosculation circle" the function of which it to 
engorge its peripheral viacus. 

The "ileocolic arches" numbering 7 are irregular in form, dimension and in caliber of the 
anastomosing siteiies. In subject 43 the "ileocolic arches" appear as quite an independent, 
isolated apparatus, however, accumulations of vascular atchs appear in the remaining cAloniC 



great Riolan-Haller arch i 



interrupted by an «rt(cia 



r Waldeyer's artery. It is an ate of aoi 
ever, the vasculat integtity of the colon is enhanced hy the a 
posed on the circumference of the arcus tiansversus colicus. 

The "concentric gastric circles" are reflected proirimalward. The function of the "eon- 
cenliic gastric circles" is to congest the stomach foi physiologic puiposes. 

Note apace between distal ramus jejunalis and proximal ramus ilei. 

Observe that the circumference of the right distal "major mesocolic circle" is resting 
on the venlial surface of the right colon, hovevei, the "straight terminal vesael" is of 
ample length for ligature or clamp. 

GENERAL REMARKS. 

Note the marked division between the jejunal artery and the ileal artery. When the 
jejunal artery bifurcates it fonns two pnmordially distinct arteries, viz.; (a), the ileal artery 
supplying the ileum (some 13 feet) and (b), the ileocolic artery supplying the cecum aud ap- 
pendix. Observe that some of the arches of the eaieronic arteries are interrupted by 
cross arteries. In this subject the arteria renalis dexira (R) originates from the trunk of 
the proximal mesenteric artery. The aiteria renslis sinistra (RE) possestes duplicity. 
Note the maximum length of (he "vas intestini terrainale rectum" in the enteron. 
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artery arase as a coninum 
subjects. 

The transverse polic artei-y thimgli 
the right colie arterj-. 

Tj-pical examples of the transverse colic artery Rrising inrlipfndenUy or sep- 
arately (55 per cent, of siibjecta from the jejunal artery, see figures (23). 1,25), 
(28), (33), (34). (35). {36). (37). (38), (41), (42), (43), (45^ (64>. 

As typical examples of the transverse colic arterj" arising! as a voinmon 
trunk with thp right wlie artery (45 per cent, of subject), see figures (22), 
(26), (30), (32), (3H), (40). (44), (ifi). (47), (50). (51l. (521. (54), (55). 
(56), (57), (58), (59), (62). 

Attention may he called to the view that in eertain siibjecli* the ri|fht colic 
and transverse colic arteries form a elustpring or as^emliln^e of strong arches 
adjacent to their immediate origins. It indicates & coUeotion of vascular arches 
ill fiexiira coli hepatiea and tlexura coli splenica, see fitjiires (28). (30V (32't, 
(36). (38), (41). (42), (43), (45). (46). The riRht colic artery and trans- 
verse colie artery may originate independently separately from the jejunal 
artery and immediately iuoacuhite forming a series of consectuive awhes. see 
figures (38), (42), (45), 

The transverse colic artery arist's from the jejunal artery between the distal 
border of the pancreas and the origin of the right colic artery. It originates 
if independent or separate frtrai tlie right folic from the middle of the jejunal 
arterj', opposite the 3rd, ramus jejunalis. If it ttrigiriates from the common 
trunk with the irght colic artery it is locnted somewhat more distalward. 

The origin of the transverse colie artery depends on its relations U> the right 
colic and the accessorj' transverse colic arterj- (Waldeyer's arterj'). The trans- 
verse colic arterj' originates from the ventral circumference of the jejunal 
artery at the point where it enters the root of the mesenteron. Arteria colica 
transversa may arise from the arteria jejuualis, between the arteria eoHca dextra 
and the distal end of the aileria Panereatico-diiodmalis, 

Cnursi'. The arteria eolica transversa coursas obliquely ventralward and 
rightward toward the transverse eolon Wtween the blades of the transverse 
mesocolon. It courses in a curved form through the mesocolon. In ita final 
course it divides, bifurcates— one branch, the right, courses along the border 
of the right colon to inosculate with a corresponding branch from the right 
eolic artery — forming what I term, the proximal Right ".Major Mesocolic circle," 
the other, the left branch courses along the border of the left transverse eolon to 
inosculate with a corresponding branch, from the distal mesenteric artery, 
forming what I term, the Left proximal "Major '^'""""-"i'- '-i-"!" '■ "« n.o 



Mesocolic Circle." or the 





APPENDICULAR ARTERY- "ILEOCOLIC CIRCLE." "VAS INTESTINl 

MIHALE RECTUM." "CONCEMTRIC GASTRIC CIRCLES." "ILLEO- 

COLIC ARCHES." "ILEAL ARTERY." "JEJUNAL ARTERY." 

"MAJOR MESOCOLIC CIRCLES." "EK- 

TERO-COLIC CIRCLE." 

Fig. 44. The specimen was injectea, dissected and employed by the «ttist, ' Zan D. 
Klopper as a model. Venttal view. A, appendix. B, ileum. C. coecum (noDsj'niinettical). 
1 ileocolica. II., arteria ileocoecahs dorsalis. III., arteiia ileocoecalia ventialis. 

1, Aitena appendiculaiis (primary vessel), a vessel of limited dimension ttnses from thr 
mference of the ileocolic circle (i. e., from the ileocolic artery) and supplies H of 
the free poition of the appendix. 2, arteria appendicularia (secondary from the ileocolic 
aitery) and supplies the basal portion of the appendix. The two appendiculac a 
12 branches to the appendix. 

The "ikocolic circle" (ICC) oC maioi dimension emits the entire appendicular 
tion. Its function is to congest its peripheral viscus for physiologic purposes and to tram- 
port blood volume from the ileum to coceum and colon. 

The "ileocolic arches" numbenng 9 are irregular in form, dimension and calibre of an- 
■stomosing branches. They emit no appendicular artery and appear as quite as independ' 
ent apparatus and isolated structure with limited lateral anastomosis. 

The "ileal artery" begins al the point of emergence of the ileocolic artery, A distinct 
mark of division between the jejunal and ileal artery exists at the origin of the ileocolic arteiy 
OT where the lejunal artery bifurcates. 

The "concentric gaitric circle" are in fig. 41 rellected proximalwaid. Observe that there 



I (He). The function of the "gastric circles" i 



exists a powerful ramus hepatic 
gorge the stomach. 

Enterocolic tircle or monster Riolan-Haller arch — anastomotica magna — is not intet- 
nipted by any accessory artery (Waldeyer's artery). The arteria colica dextra serves as 
a comman trunk for the arteria colica dextta and arteria colica tiansveisa. It may be 
observed in 6g. 44 that the arcus transversus raesocolicus has imposed on its proximal 
and lateral circumference a series of minor vascular arches which produces solid nod com- 
pact peripheral circulation. 

The jejunal artery in its clinical signification is evident in fig. 44. It is manifest that 
if the enteron passes more distalward. into the lesser pelvis as occurs i» splanchnopIosiB, 
the jejunal aortic angle will diminish and the transverse duodenum will become clamped 
fiimer and firmer — ending in gastio-duodenal dilatation. From fixation the duodenum can- 
not pass distalward during the progress or splanchnoptosia. The jejunal arteiy and splanch- 
noptosia (with consequent gastro-duodenal dilatation) are inseparable. 

(reneral Remarke. The divisions and relations which I offer for the arteries of the 
tractus intestinalis will present new topographical views. It will simplify the complicated 
arteries supplying the enteron and ofiers a new base for the supply of appendicular from 
the "ileocolic circle" and "ileocolic arches." The division into the jejunal artery and ileal 
artery simplifies matters. The bifurcation of the jejunal artery into the ileocolic and ileal- 
ia constant. The ileocolic and ileal arteries dre united inosculated at their proximal and 
their distal ends — forming the "ileocolic circle." The signification of jejunal artery is evi- 
dent in clamping the transverse duodenum during splanchnoptosia). The jejunal artery 
supplies some 8 feet of enteron (the jejunum) with some six branches of maximum 
dimension trflnsraitting a maximum volume of hlood. The ileal artery supplying some 
13 branches of enteron (the ileum) with some 13 branches of limited dimension and trans- 
porting a limited blood volume. By a study of titp illustiation No. (44) it will tell its 0W3 
Bifoifieant story. Five matters in (44) will bear study, vii.: (1), "concentric gastric Circle;" 
(S), jejunal artery in relation to the duodenum; (3), "ileocolic circle;" (4) "ileocolic arches;" 
(S) "straight terminal vesser in relation to intestinal resection. 

Etitfro-colif firele," Ihe Kiolan-IIiiUer arcli. In a fatle.ss transverse metto- 
eoloii the tratisvetse colic artery w plainly visible in its entire course. 

JHm^nsioHS. The transverse eolie artery possesses a diameter of 1/10 of nn 
ineh in diameter, and a trunk length o£ 3 incht*. It will transmit a larger 
volume of blood. 

Branches. The trausverse eoiic artery possess two branches, a right wliieh 
inosculates with the proximal branch of the right colio artery ami— « left 
branch which inosculates with a proximal hranoh of the arteria eoliea Hinistra. 
In the bifurcation of the transverse colic arterj" an arch is frequently located, 
aiding to vusE'iiliirizc the spwce. 

Topography. 

The topotrrapby of tht- transverse colic artery may briefly be stated. 

Holotopy. (relation to general body.) The transverse (.-olic artery is located 
unpaired in the median portion of thi" trunk. 

Skeletopy. (Relation to osseous system). The transverse colic artery is 
located ou a level with Ihc II. lumbar vertebra. 

Syntopy. {relation to adjacent viscera). The transverse colic artery is 
intimately associated with the transverse colon, the transveree mesocolon, th"; 
" Entero-colic circle." (Arcus meHocolicus transversus, Riolan-Haller arch). 
The transverse colic artery is nsoociated with (he gHstrium, pancreas, coils of 
enteron. The chief signifleation of the transverse colic artery is its share in 
forming the "Enttro-colic circle" or arch and its vital relation to the colon 
physiologically and surgically. During surgical proet'durcs the "Enterocolic 
circle" should not be ligated. 

Idiotojyy. (relation to component segmi-utH). The segments of the trans- 
Terse colic arteri' consists of a trunk, leftward and rightward and a bifurcat- 
ing branch. 

RemarkB on the Transverse Golic Artery. 

The transverse colic iirlcry nrigut closely adjacent lo tin- oriEiu of the arteria 




ARTEHIA APPEHDICULARIS. "ILEOCOLIC CIRCLE." "ILEOCOLIC ARCHES." 

"STRAIGHT TERMINAL VESSEL." "ILEAL ARTERY," "CONCENTRIC 

GASTRIC CIRCLES." "EKTERONIC CIRCLE." AREAE AR- 

TEHIACAE JEJUNAL ARTERY. "MAJOR MESO- 

COLIC CIRCLES," 

fig. iS. Sptcimen injected, diasected, and employed as a model by the artist, Zad D. 
Klopper. Ventral view. A, appendix. B, ileum. C, cecum. H, proximal mesenteric Mitery- 
I.. arteria ileocolica. II., arleiia ileocecaIi,s dorsalis. III., arteria ileocecalia ventralii. H, 
distal mesenteric artery. VIT, vas intestini tenuis. 

I, Arteria appendicularis (primary ves-ael) and appendicular artery (secondary vessel) 
vessels of limited dimension arise from the "ileocolic arches" and supply the ^4 of the free 
portion of the appendix. 3, Appendicular artery (teriary vessel), a vessel of limited dimension 
■rises from the arteria ileocecalia dorsalis (1. e., from tbe "ileocolic arches.") and supplies ths I 
base of the appendix. The whole appendicular supply is from the "ileocolic arches" <i. e., ftom, I 
the arteria ileocoecalis dorsalis et ventralis.) 
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The "ileocolic circle," a typical anoatoraotic ciiDle, formed by the proximal and distal 
anioD of the ileal and ileocolic arteiies escaped being the origin of the appendicular supply. 
The "ileocolic aiches" aie significant in Fig. 4S as they originate all the appendicular blood 
supply. They number 8 and are in nonuniform in dimension, form and caliber oi the 
anastomosing vessels. The "ileocolic arches" appear as an indepeodetit apparatus and 
isolated structure, however, in No. (49) the lateral anastomosis is more extensive Ihan usual. 
Mote that the dorsal ileoccecal artery is considerably greater, in dimension and number of 
branches than the ventral. In the "straight terminal vessel." observe on the left colon that 
the left proximal major mesocolic circle" rests on the ventral surface of the colon, how- 
ever, the "straight terminal colic vessel" is of ample length (I to 8 inches) to be clamped 
of ligsted without compromising the "major mesocalic circles." Blunt dissection frees the 
"straight terminal vessel" with facility. 

The "ileal artery" emits 13 rami ilei to supply some 13 feet of ileum. It will be ob- 
servpd that the rami ilei at the distal ileum are of limited caliber furnishing limited blood 
volume hence disease of the distal ileum is frequent. The "enterocolic circle" possesses no 
accessory of Waldeyer's artery, but is interrupted by what I have termed the arteria pan- 
creatica colica. In Fig. (4B) two such arteries arise from the splenic (in other subjects 
mainly arisf from the ves;«li in the pancreas). The "enterocolic circle" in subject (45) is 
of limited dimension on account of its peculiarity of construction and its integrity is pre- 
served by the imposition on its circumlerence of a series of minor vascular arches. 

The arteral fields "major mesocolic circles" m Fig. (4S) are distinct for the right proximal 
and distal and left proximal. 

The jejunal artery emits S rami jejunales of maximum dimension conducting a maximum 
volume of blood which acts not only as a ptophylsctic but a cure for disease. The relation 
of the jejunal artery lo gastrodoodenal dilatation is indelible. 

General remarks. This subject presented a tendency to arterial multiplicity. Note the 
duplicate arches of the arteria colica sinutra. Observe that the ileocolic arches resemble 
those of the sigmoid. 

pancrestico-diiiidfnjilis {dislMli or Ihi' ;tr<l. riiiuus je.jiiiifilis. It arises between 
thp distal border uf thp puiipreas and tbe rij^ht eolic artory. It courses obliquely 
rieilitward and ventralward between tbe transverse mesoeolit blades to supply 
the transverse pfilon. bifiireatinK into right and left branolies. whieh journey 
adjaeent to the border of the transverse colon to inoseiilate with their corre- 
Bpondinp fellows, from the ripht and left eolie arteries. The significant matter 
in regard to the transverse eolie artery is that it sharf« in the formation of 
what I term, the "entero-colic circle." areus mesiH-oliens transversiis. the Biolan- 
Haller arch. From the periphei-y of the "Kntero-colic circle" branches 
("Straight terminal vessel") are emitted to supply the transverse colon, which 
alone should be ligated or clamped during resection. The "Entero-colic circle" 
pogsesaes the longest arch in the body (18 inches) except that of the "utero- 
ovarian circle" (20 inches). The transverse coIie artery is prnctieally th« seg- 
ment of the "Enteronic circle" wliich is utilized in medicine and surgery. 
Since the transverse colic artery shares and practically forms the "Enterocolic 
circle" the conclusions regarding the transverse colic artery will be identical 
with those of the "Entero-colic circle." 

The rational therapeutics of the "Enl«rouic circle" is viscereal drainage 
which by stimulating its automatic specialized peripheral ganglia (Anerbach's 
and Billroth-Meissner's) maintains a maximum blood voliiiiie in the inosculation 
circle with maximum visceral elimination. 

The natural stimulation of the automatic ganglia on the peripherj' of the 
inoscnlation circle is by food and Huid. 

IV. ACCESSORY TRANSVEESE COLIC ARTERY. 

Arteria Colica Transversa Accessoria. 

{Waldeyrr's Artery.) 

During the dissection of some 65 subjects for the purpose of exposing and 

illustrating the arteries of the tractus intestinalis, I became interested in the 

accessory arteries of the transverse colon. An accessory artery of the transverse 

colon arises sufficiently frequent to demand a name. 
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ARTERIA APPENDICULARIS. "ILEOCOLIC CIRICLE." "ILEOCOLIC AW_ 
"STRAIGHT TERMINAL VESSEL." "ILEAL BATERY." "CONCENTWC 
GASTRIC CIRCLES," "ENTERO-COLIC CIRCLE." "MAJOR 
MESOCOLIC CIRCLES," (AHEAE ARTERIACAE) 

"JEJUNAL ARTERY." 









model by the artist, Dr. Zan E 

M, pioximal mesenteric artery 
eria ileocolia ventialis. N, disU 



Fig. 46, Specimen injected, dissected and ejnployed a 
Klopper. Ventral view. A. appendix. B, ileum. C, ceci 
I, Biteiia ileocoltca. 11, arteria ileococecalis dQisalia, III, 
mesenteric artery. VIT, was intestini tenuis. 

1, Aiteria appendiculaiia (primary artery) a vessel of medium dimension arises from tk 
"ileocolic circle" and supplies tb« free portion of the appendix. 2 and 4, appendicular artef; 
(tecondaiy or quartenary vessel) arises from the "ileocolic arches (i. e.. from the doiM] M 
teria ileocecalis and 3 (tertiary vessel] arises from the "ileocolic arches" (i. e., the ventu 
arteiia ileocecalis). 2, 3 and 4 supply the basal portion of the appendia. The appendicnit 
arteries inosculate, forming arcs simitar to the mesenteric arcs. The four appendicuUr U 




teries emit IS bcscches to the appendix. It is a wpl! nourisbed appendix. The appendicular 
(see Fig. 46) attenes arise (Tom the "ileocolic dicle" nni 'ileocolic siches," 

Tbe "tleocohc circle," a typical inosculation circle of lelative limited dimension, produced 
by tbe proximal and distal inosculation of tbe ileocolic and ileal arteries originates the main 
appendicular artery. On the distal circumference of tbe "ileocolic circle" is imposed a series 
of minor vascular arches. 

The "ileocolic arches" numbering 5 are irregular in form, dimension and in caliber 
of anastomosing vessels. The "ileocolic arches" originate 3 of the 4 appendicular arteries. 
The "ileocolic arches" appear as an isolated apparatus, an independent structure with limited 
lateral anastomosis and marked reaembtance to the mesosigimoid arches. 

The "ileal artery" emits 16 rami ilei to 13 feet of Ileum. The caliber of tbe ileal branches 
progressively diminish toward the distal ileum ie limitedly nourished, hence ulceration and 
perforation of tbe peripheral viscus may arise. 

The "concentric gasttic circles" are reflected proiimalwatd in Fig. (46) and consist of 
an arc, automatic peripheral ganglia and peripheral viscus (stomach). 

The "entero cotic circle" is not interrupted by a Waldeyer artery. Besides, it is fortified 
by a series of minor vascular arches to a limited extent. The length of periphery in th? 
"entero colic circle" endangers peripheral colonic circulation. 

The "jejunal artery," of unusual dimension (length and diameter), emits T rami jejunales 
of maximum dimension conducting a maximum volume of blood to the jejunum acting as a 
piophylactice against disease and a cure for it. The "jejunal artery" courses perpendicularly 
over the ventral surface of the duodenum and clainps it firmer and firmer during the progresi 
of splanchnoptosia. The mighty blood volume conducted to the jejunum accounts for the 
limited disease of the jejunum. 

The "majoi mesocolic circles," the right proximal and distal ate evident as well as the 
left proximal. The renal arterial fields arc of practical worth. 

Genera! remarks. A contrast may be observed (in Fig. (48) — ) between the limited ap- 
pendicular vascular supply and the abundant vascular supply to the sfiimoid. A limited blood 
supply to any organ endangers its integrity. Clinical disasters continualy arise about the 
appendix with its limited blood supply, while they are rarely about the sigmoid with its 
abundant blood supply. The colica dextra and cnlica transversa arise from a common 
trunk. The trunk of the distal mesenteric att«ry bifurcates. Mote the typical "straight 
terminal vessel," 

The only Hteratiire, ai/cessSble to nu'. i.-oDlHiniiip iiivc^liirHtinti on an arliTiii 
coliea trnnsversa aceK^soria is that from Pr«f. Waldeyer. I shall, therefore, 
eponjtnize this artery by calling it after thi^ Prinep nf applied anatomy in 
Germany, " Waldeyer 's Artery." (Willielm Waldeyer, Oerman Anatomist, 
1837— living Prof, in Berlin.) 

I shall adopt the view that three regular eolic arteries exi.st, viz.: Arteria 
ileo colica, arteria eoliea dextra and arteria coliea transversa. If the transverse 
colon he reflected prosimnlward, frequently there may be observed an artery 
arising from the ventral or left wall of the jejunal artery (proximal raPBenteric 
arterj', ) a short distance proximal to tlie origin of tlie arteria coliea tmnsvermi. 
This arterj' eonrses through the middle of the transverse mesocolon to he be dis- 
tributed to the middle of the ti-ansversff colon, through the meacoHc arches. 
Whenever present, it presents in the anastomntica maena of Riolaa and ilaller ; in 
fact, the momentoua sijrnificalion of the art:<Tia colica tranversa aeeeasoria is that 
it breaks, divides, the monster Hiolan-Ilaller arch, rendering the circulation of 
the transverse colon more solid and eompaet. Besides, during surgical proci^dures, 
if present, it renders ulceration or gangrene less liable if the mesocolic arches be- 
come ligated. Waldeyer's arterj' mnltiplies the transverse meseolic arches, 
rendering more solid and compact the circnlation of the colon trannversum and 
thence during surgical procedures there is less liability of depriving blood, by 
damp or ligature, from terminal areas sufficiently to produce ulceration or 
gangrene. 

From the accompanving illustrations it is amply evident that the surgeon 
Bhotild ligate or clamp in intestinal surgery, what 1 term the "straight terminal 
vessel" of the intestine only and not molest the mesocolic arches, if the avoidance 
of ulceration or gangrene is to be expected. 

First. 1 will pi-esent one ilUistnition of tliree typical colic arteries, viz.: 
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Fig. (47). Specimen injected, dissecteil, and employed as a moael by the aitist, Zan D. 
Elopper. Ventral view. A., appendix. B, ileum. C. cecum. H, pTQximal mesenteric aitery. 

' I ileocolica, 11., arteria ileocecaJis docaalis. III., aiteria ileocecaiis i 
diatal mesenteric artery. VIT, v 

3, Arteria appendicularia (primary vessel) a vessel of limited dimenaion, arises from the 
"ileocolic circle" (i. e.. from the ileocolic artery) and supplies the free portion of the ap- 
pendix. 2 and 1, appendicular arteries, vessels of limited caliber, arises from the ileocolic 
arches (i. e., from the arteria ileocolis dorsalis). The appendicular arteries inoacnlate to 



produce mesa-append ieul a r arcs. The three appendicutai aneriei emit 18 briDcbci lo tb* 
appendix. 

The 'ileocolic ciide," a typical "iaosculation circle" formed by the pioximal iDd dJ*lal 
anastcmosis of the ileocolic and ileal arteries is of marked dimenuon loA originate* tb* 
chief appendicular artery. The ileocolic circle has imposed on its periphery a terie* of minot 
vascular arches. It is divided by a cross artery. Its function i* Id coaifltl Its ptriph«ial 

The "ileocolic archea" Durabenog 14 are irregular in dimension, lorm, aai in the cilibM 
of anastomosing vessels. Tbe "ileocolic arches" appear as an isolated apparatui, an In- 
dependent structure with limited lateral anastomosis sod marked [«MmbUne« to tb* mc*4>' 
sigmoid arches. The "ileocolic arches" originaCe two appendicular arlenei. 

As regards the "straight terminal vessel" note the right colic loop i, o., the cslernal cir- 
cumference of the right distal "major mesocolic circle lying on the ventral surface ol the 
right colon, however, blunt dissection will free with facility the "sirsight lenninal vesi*!" 
with ample length for clamping or li gating. 

The "ileal artery" beginning at tbe emergence of the ileocolic emits 1ft lami llci of con- 
stantly diminiabing caliber toward tbe cecum. Tbe rami ilei at (he distal end at the ileiim 
as usual is extremely limited in caliber. Hence the disease, ulceration and perforation occur 
in the ileum. 

The "concentric gastric circles" (in black) are reflected proximalward. Hot* that tbrrs 
18 a ramus bepaticus (Ha), of considerable dimension, hence, in ligation of tbe gastric artery 
at tbe left end this branch must be reckoned. 

The "enteio-colic circle" or the monster Riolan-Haller arch is Inteirupted liy an «cc«a- 
sory transverse artery (ACS) or a Waldcyer arlrry. and lorliflrd in tbe pcripfaVral colooii; 
dtculation by a series of minor vascular arches Imposed on its cltcumfeienc*. Mulll^a 
aicbes enhance and fortifies peripheral circulation. 

The "major mesocolic circles" (arterial (leldsi are dc^nite in lig. (47). 

The "jejunal artery" (identical with trunk of Ibe pruiimal mesenteric atUry), raUti ■ rami 
jejDuales of maximum caliber transmitting large volume* of blood lo 111* Jejuiium— • f*«i. 
The maximnm blood supply to the jejunum maximlie* dlu*tioa and minimii»* disease. Tb* 
jejunal artery averages 3 inches in length. It li tignlffcant in gastro-duudciul dllaUlloo. 

General remarks. Tbe limited bUiod supply of tb* appendix la in direct contrast to tb* 
abaodant blood supply t» tbe aiginoid. Clinical disaatrr* are alvu in direct contrast- Th* 
veSMl enittcd from tb« lisht U4« of th« iUal artery wrrvts «• common trilurcatiau trunk 
Df Ibe c«lica dezUa colkn tiauvena and colica tiansveiia au:«**uiia Note tbe accumula- 
liOD of Taacolai srcbcs n tb* tavin ot tb« inOstUsal tract (lUocolic augli) fkaura apleuca. 
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mi-sentmc dislal is ocfiipted by ODe majur aud several minor or secondary 
mesocolic arehea. 

In fignre 28 additional transitional forms may be observed, with the tendency 
toward multiplicity of transverse colic arteries. 

It is amply evident that the method or plan assumed by the accessory trans- 
verse eolic arteries is to divide the " Entero-cotle circle" or Riolan-Haller's ex- 
tended arch. Extensive vascidar arches tend toward danger iu the nourish- 
ment of adjacent tissue; collateral circulation is at a minimum. 

Doubtless. anatomiNts have heretofore considered the arteria eolica transverea 
scee&soria a« an arteria sinistra proximal or a duplicity of the arteria eolica 
transversa. This appears evident from the "variations or anomalies of 
arteries" by Krause and Ilcnle. "We believe from 65 consecutive dissections 
that the freqnent oeciiiTcnce of an arteria eolica transversa aecessoria is suf- 
ficient evidence to add this artery by name to the anatomic list; also, the recent 
rapid rise and progress of intestinal surgery demands an exact nomenclature 
for accurate and safe surgical procedures. 

It appears to me that no arteries vary more than those of the transverse 
colon, hence, any views which simplify the anatomy and add certitude to 
surgical procedures are to be welcomed. 

I retrret that deficient material from the Primates— orang. chimpanzee, go- 
rilla—has not permilti'd me to form upinious as to the arteriii eolica transversa 
aecessoria for comparison in man. 

The recognition of a fourth colic artery, ileo eolica. eolica dextra. eolica 
transversa aud eolica transversa accttisoriii. will enable anatomists to continue 
the nomiuH auutomicu, Basel (B. N. A.) by the addition of « similar proper 
term. It will insure more exact anatomy and more certitude in surgery which 
is particularly required in rejection, ■■irciiliir colorrhaphy and lateral anas- 
tomosis. 

(a) THE -ILEOCOLIC CIBOLE.' 

During the diKseetion of some 65 eoUB#cutive subjects I made the observa- 
tion that there is oiii- constant mesenteric awh. or rather one constant mesenteric 
circle, viz: which I ahall terra the " llto-coUc circle." The "ileo-colic circle" 
is formed by the bifurcation of the jejunal artery into the ileocolic artery and 
ileal artery and completed by their distal inosctUation. In other words, the 
jejunal artery divides into the ileo colic and ileal arteries which reunite some 
5 inches distalward forming constant mesenteric vascular circle— a constant 
fixed primordial eircular vascular landmark. The ileocolic circle is located 
constantly in thi' ilcoeolie angle and is a constant structure. It may be ac- 
companied by luwienteric apertures, from insufBeient vascular nourislunent, 
which may serve for hernial strangulation. The "ileocolic circle" is frequently 
divided into compartment* by »rteri«e of varied dimensions which are destined 
to nourish the mesentery within the circle or are bifurcated loop branches of 
the main circle. The clinical significance of the "ileocolic circle" is that 
its right circumference 96^, (i, e„ the ileocolic artj?ry) is the main source, or 
the oripn of the arteria appendicularis which alom- will immortalize it. The 
"ileocolic circle" existing in the form of an oval, measures practically 2x6 
inches. The dimension of the "ileocolic circle" depends upon the location 
of the bifurcation of the jejunal artery and the length of the ileal artery. 
The jejunal artery may bifurpate proximal, on a level or distal to the origin of 
the dtjttal mesenteric artery i. e.. in the region of the HI lumbar vertebra. 

The "ileocolic circle" may posBess, imposed on its periphery a series of 
minor vascular arch**. The "ileocolic circle" is a primordial vascular land- 
mark (lottiued to nourish the ileum and cecum (with appendis as an ancient 
■totnacb). The "ileocolic circle" is aasociated and in relation with the right 
18] 




"CONCENTRIC GASTHIC CIRCLES. 



Fig. iS. Liver reflected. Drawn from mp peisonal dissection. 

The "coQMDtric gastric circles." Preseats the ventral view of the two "concentric gaatiic 
cirdei" (in black). The gastric artery arising from tbe celiac axis and ending in the hepatic 
at PY is the gastro -hepatic circle, the smaller of the two concentric gastric circles located 
along the lesser gastric curvature. H marks the artena hepatica, which completes the gas- 
tro-hepatic circle. The gastro-epiploica destra anastomoses with the gastro-epiploica sin- 
istra, and the gastro-splenic circle is completed hy the hepatic and splenic branche8,( and ii 
the greater of the two concentric gastric circles, located along the greater gastric curvature. 
Observe the plan of the circulation is; (q) trunk {celiac axis); <2) gastnc arch (the con- 
centric gastric circles"); (3) the "straight terminal vessel" of the stomach (the vessels 
emerging from the concentric circles.) 

The gastric circle consists of a vascular arc, automatic peripheral ganglia and peripheral 
viscua. The function of the gastric circle is to engorge its peripheral viscus (the stomach). 

Tbe gastric circle is functionated by stimulation of its automatic peripheral ganglia 
(Auerbach's and Billroth-Heissner's) which dilates its vessels, irrigating, engorging the 
Stomach with extra blood for pbysiologic purposes. The natural stimuli of the automatic 
gastric ganglia are fluid and food. 

psoas, distal ileum, cecum, right ovary, right oviduct, ureter, commoQ iliac 
and the treacherous, dangerous appendix to which it primarily chiefly and 
directly emits the vascular supply. It is directly associated with the "ileocolic 
arches." By placing the mesentery on leftward tension one may view plainly 
the "ileocolic circle" though noninjeeted. 

The "ileal artery" extends from the distal end of the jejunel artery to its 
distal anastomosis with its opposite fellow, tJie ileocolic artery. The "Ileal 
artery" forms the left circumference and the ileocolic artery forms the right 
oircumference of the "ileocolic circle." The ileal artery emits branches (a 
dozen and a quarter) to nourish the ileum of such limited caliber (as compared 




wjlh the jejunal artery— possess! uy a half dozen inaximmii branches) with 
consequent limited blood volume, especially at the distant illeiim that it is 
subject to ulceration and perforation {in typhoid fever and tuberculosis). 
Blood volume cures and is a prophylactic against disease. Heuce the jejunum 
with its maximum calibered branches (rami jejunates) and consequent maxi- 
iiHira blood volume is not only the chief digestive segment, of the tractus in- 
testinalis, but is rarely subject to disease (ulceration or perforation). The 
emergence of the ileocolic artery is the point of division between the jejunal 
artery and ileal arterj-. The ileocolic arteiy is destined to nourish the coecum 
and appendix. The ileal artery is destined to nourish the ileum. 

The "ileocolic circle," one of the constant mesenteric arches, is located 
practically in the ileocolic angle. It is a circle of considerable dimension (2x6 
inches), resembling the proximal and distal "gastric circles." It is marked by 
less dimension than the utero-ovarian vascular circle, however, grater than 
that of Willis. The "ileocolic circle" will, in its due time become dignified 
into a recognized vascular circle like that of the philosophic Willis, which has 
held undisputed sway for 250 years. However, one fact will immortalize the 
"ilecoeolic circle," and that is in the majority of subjects (96 %) the ap- 
pendicular artery arises from its right cirRumference. The "ileocolic circle" is 
an important landmark, for consideration, anatomic physiologic, pathologic. 

The "Ileocolic circle" will serve as an anatomic vascular landmark. It 
will simplify the vascular anatomy in the ileocolic region. Its right circum- 
ference the ileocolic arterj'— the origin of which will mark the division between 
the jejunal and ileal arteries, and hence indicate the jejunal and ileal seg- 
ment of the enteron. 

By the aid of the "ileocolic circle" the anatomist can unfold with greater 
practicality the vascular relations of the ileum and coecum, but especially that 
of the appendix. 

The "Ilecocolie circle" is an important practical physiologic vascular 
landmark. The gi-eat ems, the central rock and base of circulation is anas- 
tomosis which is here indicated in its tj'pical form— that of a circle; collateral 
anastomosis is complete, perfect. Our chief means to control the blood current 
for therapeutic purposes is through the "inosculating circle" e. g, tlie utero- 
ovarian circle. 

Physiologically the "ileocolic circle" is supplied with such numerous radiat- 
ing branches of marked dimensions that if it were ligated ample collateral cir- 
culation would perserve tiiwue, nutrition and furnish sufficient blood voliune 
tor function of the Iraetus intestinalis (sensation, absorption, secretion, peris- 
talsis). 

The "Ileocolic circle" presents practical pathologic conditions. Apertures 
of the peritoneum within the "ileocolic circle" may produce (atrophic) per- 
itoneal apertures from lack of blood supply, sufficient to allow intestinal coils 
to become strangulated. 

Arterial sclerosis of the "ileocolic circle" may occur to sufficient degree 
to interfere with nutrition of tissue and Entero-colonie function {sensation, 
absorption, peristalis, secretion), particularly that of the appendix. Should 
an embolus appear in any segment of the " ileocolic circle" the collateral circula- 
tion is sufficiently abundant to preserve tissue and function and re-establish 
collateral circulation with facility. 

The "ileocolic circle" is one of the most important vascular landmarks 
especially in relation to the dangerous and treacherous appendix— dangerous 
because perityphlitis kills, and treacherous because its capricious cause cannot 
be prognosed. 

I find no reference in literature to the "ielocolic Circle." It is a result of 
my personal original investigations, 1 launch it in the professional current to 
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I model by the artist, Dr. Zan 
Mim. M, proximal mesenteric 

II, aneria ileococalis v en trails. 



Fig. (50). Specimeo injected, distended, and employed a 
D. Stopper. Dorsal View. A, appendix. B. ileum. C, 
■rteTy. I, arteria ileocolica. II, arteria ileocecalis dorsalis. 
H, distal mesenteric artery. 

8 and 8, appendicular arteries (primary and secondary vessels) vessels of medium dimen- 
aion, ariaea from the "ileocolic circle" (i. e., from the ileocolic artery) and supplies the free 
portion of the appendix. I, appendicular artery (tertiary vessel), a vessel of diminutive 
calibei ariaea from the ileocolic arcbes (i. e,, from the dorsal ileocecalis). The appendicular 
arteries inosculate to form meso- appendicular arcs. The three appendicular arteries emit 
14 branches to the appendix. 9, inosculatioQ branches between coecum and appendix. 

The "ileocolic circle" in subject (50) was markedly limited in dimension. It has imposed on 
iti distal periphery a series of minor vascular atcs or loops. The "ileocolic originates the 
main appendicular artery. It is divided into compattments by crosi arteries. Its function ii 
to congest its peripheral viscus (ileum, appendix, coecum). 

The "ileocolic arches" numbering T are icregular in form, dimension and in caliber of 
anaatomoaing arteries. The ileocolic arches are not strikingly prominent as independent 
■trocture) or isolated apparatus as in many other subjects, however, they markedly resemble 
tbe sigmoid arches. 

13) 



Ohaerve the "long straight tennioal vessel" and the "short straight terminal vessel" in 
the "stiaight terminal vessel" of the coIod. 

"Enteronic circle or the Riolan-Haller aich is of limited dimensions being fortified by mul- 
tiple minor vascular arches which consolidate and make compact their peripheral circulation. 

Ki, K, the kidneys occupy the duodeno- renal and the renal arterial field — "major mesocolic 
circles" of practical value. 

The "jejunal artery" extending from its origin in the aorta dorsal to the pancreas to the 
emergence of the ileocolic artery is of unusual length emitting 5 rami jejunales in a hori- 
xontal direction to supply with a rich volume of blood the jejunum. The jejunal artery is 
indelibly associated with the gastro-duodeoal dilatation during the progress of aplanchnoptosia. 

General remarks. The distal mesenteric artery is rich in minor vascular arches, solidify- 
ing and fortifying peripheral circulation. Z, arteria pancteatica colica. Note the abundant 
blood supply to the cecum (in contrast to that of the appendixl. 



Iiegin its endless journey. I predict thdt it will withstand the uncertain vicisi- 
tddes of fortune equally well with the ciix;le of Willis and be of more practical 
value to mankind. Utility is the standard of value. 

The coDtrol of blood volume to definite localities is doubtle^ the most im- 
jiDi-tant and practicable agent in therapeutics. It rests on the axiom that blood 
cures disease. This is not new, neitlier did Bier discover it. He introduced 
Biicccessfnl systematic practical application of congestion curing disease. Fop 
50 years gyneologists have made practical application of congestion curing 
disease. For example, the utero-ovarian arterj-, the genital vascular circle (Cir- 
cle of Byron Robinson) is the typical vascular circle where blood current and 
blood volume can be maintained and controlled for therapeutic purposes. If the 
genital ganglia (pelvic brain, hypogastric plexiis etc.) be stimidated the utero- 
ovarian artery (genital vascular circle) along which the automatic genital gan- 
glia are located becomes dilated and the blood volume in the arteiy becomes 
increased, the genitals become congested and many forms of genital diseuse 
cured (especially the inflamatory kinds) myometritis, pelvic peritoneal exudates. 
The stimiUus to the genital ganglia and eonsetiuent marked dilation of the 
ntero-ovarian arterj- may be (1) heat (vaginal douche), (2) hygroscopy 
(boroglyceridetampon). (3} electricity (irritation), (4) stempessary (irrita- 
tion), (5) massage (irritation), (6) gestation (irritalion), (6) copulation 
(irritation), cathartics, diuretics (Stimulation to adjacent visceral tracts con- 
gests the tractiffi genatalis (utero-ovarian arterj-). The utero-ovarian arterj-, the 
genital vascular circle, is the one vascular circle, (however, to appliuation acces- 
sible) in which by controlling its blood volume, extensive, .solid reliable advances 
have been established in curing genital disease. Controlling blood volume is 
the most rational agent of therapeutics. It may be hoped that the day is not far 
distant when we can contnjl the blood eurn«nt and volume in the '"ileocolic (At- 
ele" to cure disease— especially perityphlitis. The suecessfid accomplishment 
of control of blood current and volume in the '"ileocolic circle" will be equal 
to the established eontrol of the blixid current and volume in the "utero- 
ovarian circle." The control of blood current and volume in the "ileocolic 
circle" would aid in curing some prevalent diseases viz: (a) peri^phlitia, (b) 
Meso-appendicular. adhesions, (c) ileal diaease, (tuberculosis, typhoid ulcera- 
tion.) 

Practically the cause of the majority of cases of perityphlitis is trauma of 
the psoas muscle, inducing germs or their products to migrate through ap- 
pendicular inuseosa, muscularis and serosa causing periappendicular peritonea! 
adhesions, mesoperityphlitis, which compromise the appendicular blmd vessels 
and flex the appendix checking appendicular drainage. If the blood current 
and volume of the "iUwolic circle" could be controlled, concentrated, increased 
by therapeutics the meso-appendicular adhesions would absorb, dissolve whence 
the compromised meso-appendicular vessel 
pendix wotild enjoy ample drainage. 
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Fig. (SI). Specimen injected, dissected and employed as a model by the 
J>. Klopper. Veatral Tjew. A, appendix. B, ileum. C, cecum jejunal oz , 
enteric artery. I., arteria ileocolica. II., arteria ileocecalis doraalia. III., artcriK 
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Teutialis. N, distal mesenteric artery. I., arteita ileocolicji. II., artetU ileocecalis dorsalia. 
III., arteria ileocecalis ventialis. N, distal mesenteric artery. VIT, vas inleatini tenuis. 

1 and 3, Appendicular tery (primavy and secondary vesaels) vessels of moderate length and 
limited calibers arise ftora the "ileocolic circle" (or imposed minor vasculai arcb). and 
supplies the free portion of the appendix. 3, appendicular artery (tertiary vessel), a vea- 
m1 of diminutive caliber arises from the ilocolic arches (i. e., the dorsal ileocecalis) and 
supplies the basal portion of the appendix. The 3 appendicular arteries emit 14 branches to 
the appendix. The appendicular arteries inosculate producing me so -appendicular arcs, re- 
lembting the mescnteronic arcs. 

The "ileocolic circle,' of usual dimension, formed by the ileocolic artery oa the right cii- 
cumferecce and the ileal on the left circumference originates 2 of the 3 appendicular ar- 
teries. Its object is to congest its peripheral viscus (ileum, appendix and colon). 

The "ileocolic arches," numbering 7 are irregular in form, dimension and the caliber of 
the anastomosing vessels, however, they resemble the mesosigmoid arches. III., arteria 
tleocecaHi dorsalis. II., arteria ileocecalis ventiatis. 

The "straight terminal vessel" is plainly evident in the enteron and a smilar apparatus 
may be observed lO the gastnum (reflected proximal ward). 

The "concentric gastric circles" reflected proximalward and in black) are here beautifully 
demonstrated. The ramus hepaticus is present inosculating with the hepatic artery. Liga- 
tion of the gastric artery should be cautiously performed in such subjects. "Arteria je- 
junalis," extending from its origin in the aorta dorsal to the pancreas to the mergence of the 
ileocolic artery emits 9 rami jejunalis of maximum caliber conducting a maximum volume 
of blood to promote vigorous digestion, as a prophylactic and cure of jejunal disease. 

General remarks. The LUustralion was drawn on a large scale. The vessels well sep- 
arated in order to expose the numerous vessels and arches. The factors to note in Fig. (51) 
are: (1). "straight terminal vessel;" (2), appendicular vessels; (3) 'ileocolic arches; 14), 
"ileocolic circle." (5), "concentric gastric circles." 

The "inosculation circle" is here evident, consisting of: (a), vascular arc; (b), automatic, 
specialized, peripheral ganglia; (c) peripheral viscus. 

The function of the "inosculation circle" is to engorge the peripheral viscus for physio- 
logic purposes. 

The functionation of the "inosculation circle" is influenced by the stimulation of the 
automatic peripheral ganglia which dilates its vessels irrigating the peripheral viscus with 
extra blood, engorging it. 

The ntrve gniiglia assodated with the peripheiy iif th*" "ilK^'iilii' cirolf" arc 
(Lose of AuerbBch. with Bill rot h-Meissner and the sTiimilatioii of these auto- 
malic, ganglia (with eotiseqiient congestion) may bo accomplished by niiuierous 
agents viz: (a) heat, (b) massage, (c) foods which result in extensive rewdne, 
(d) electiieity, (e) exercise, (f) cathartics, exereise ete. 

By cathartics a partial congestion of the "ileocolic circle" is accomplished, 
however insufficiently intense to absorb completely dense compromising peri- 
toneal adhesions, with persistent visceral drainage (i. c. stimulation of the 
function of the tractiw in testinalis— sensation, peristalsis, absorption, secretion) — 
by fluids, food, cathartics) producing two bowel evacuations daily sufficient 
blood may he enticed to the parts, not only for the maintenance of health but 
practically to absorb existing peritoneal adhesions. However it may be hope- 
fnlly expected that therapeutics will discover a method of coatroUing the blood 
current and volume of the "ileocolic circle" and consequently of not ouly cur- 
ing but furnishing a prophylaxis for perityphlitis and other diseases in adjacent 
structures. Blood cures diease. The noble Rokitsn«ky observed that iu sub- 
jects with cardiac vah-ular disease, tuberculosis was a raritj", the lung was con- 
gested and blood protected it from tuberculosis. In short a regurgitating aortic 
vah'e (with conaequeut pulmonary congestion) will cure or protect the pulmon- 
ary opices from tuberculosis. 

Conolusions Regarding the "Deocolic Circle." 

Blood cures disease. 

The apparatus for executing hyperaemia is the "inosculation circle." 

The means of functionating (controlling the blood volume) the inosculation 

circle is by stimulating its automatic specialized peripheral ganglia, resulting 

in dilation of its vessels and congestion of the peripheral viscus. 

1S7 
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Fig. (S3). Specimen injected, diateaded, and employed as a model by the aitiat, Dr. Zan 
D, Klopper. Ventral view. 

*-. appendix. B, ileum, C, coecum. M, jejunal artery (proximal mesenteiie artery) 
I., aileria iteo-caecali; II., arteria ileo-coecalis doisalis; III., arteria ileo-coecalis ventralit. 

1, Appendicular artery (primary vessel) a vessel of moderate caliber arises from the 
"ileocolic circle" (i. e., from the "ileocolic artery and supplies the free half of the appendix- 
2, appendicular artery (secondary vessel) a vessel of diminutive caliber arisee from the 
"ileocolic arches" (i. e., from the ventral ileocecal artery) and supplies the basal portion of 
the appendix. The two appendicular arteries emit 16 branches to the appendix. 

The "ileocolic circle" begins at the bifurcation of the jejunal artery and tenninatea by 
inosculBtion of the distal ends of the ileocolic and ileal arteries. The "ileocolic circle" 
originates the chief appendicuar artery. 

The "ileocolic arches," numbering 10 are irregular in form, dimension and in caliber of 
the anastomosing arteries. The "ileocolic arches" appear as an independent structure, as 
an isolated apparatus, however, with powerful lateral colic and ileal anastomosis. The 
"ileocolic arches" originate the secondary appendicular artery. 

The ample length (1 to 2'/^ inches) of the 'straight terminal vessel for ligating or clamp- 
ing is evident in subject (S2). 

The "ileal artery" beginning at the bifurcation of the jejunal artery fonns the left 
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cumfeience of the ileocolic circle. The ileal artery ei 
diminutive caliber at tbe distal ileum, bence disease 1: 

The "jejunal artery" located between its origin fro 
its bifurcation into the ileocolic and ileal arteries to 
jejuuales of maximum dimension transportng b 
the health of the jejunum. 

General remarks. The illuatration was drawn on an extensive plan so (hat all vessels, 
arcs and circles could be visible. It may be noted that the opposite origin of the ileocolic 
artery there is a maximum enteronic branch (the Bth ramus jejunalis). This occurs fre- 
quenly in subjects. 

The rational therapeu-sis is " risceral dritinage," whieli induces maximiiin 
blood volume in the innspulation (.'irele and ponspquent maximum visceral elim- 
ination. 

(b) THE "ILEOCOLIC ABCHES." 

During the dissection of the abdominal viscera in 65 consecutive subjects 
I made the observation that there is located in the ileocolic angle a constant 
system of arches or circles. This heretofore undeseribed constant system of 
circles or arches which I designate as ''ileocolic arches" was discovered while 
exposing and illustrating tbe vascular supply of the appendix to which it is 
intimately associated. 

A search of the current anatomic text books from the first great systematic 
work on Anatomy published (in 1791) by Samuel Thomiis Soemmering (1755- 
1830) to the preaent time revealed no special suggestion of the arches of the 
ileeolic artery. Richard Quain in his collossal Anatomic Atlas published in 
1830, presents some of the "ileocolic arches" but adds no name to them. It 
is not strange that anatomists should have neglected any special or detailed 
observation of structures in the ileocolic angle, for it is only a generation since 
surgery bloomed or became specialized in the ileocolic region. 

As a generalization it may be stated that surgery is the father of anatomy, 
For example, in 1868 Doctor Joseph Ilyrtl, professor of anatomy in Vienna, 
discovered that the dorsal and ventral renal vascular blades did not anastomose 
111 Iheir periphery though their peripheries were in aptual coiitael. Howi-vcr, 
Hyrtl did not realize the vast signification of his wonderful and practical dis- 
cover)' because renal surgery was yet unborn. Nevertheless, Hyrtl was witty 
and capable of sufficient innuendo to note that his discovery maitained him in 
active business, furnishing corrosion spedmens of circulation of the kidney for 
European museums. A number of years ago by the aid of corrosion anatomy 
I solved independently the same problem as Hyrtl, However, on perceiving 
by reference to the literature that Hyrtl had discovered it over a score of 
years previously, I at once eponymized it "Hyrtl's exsanguinated renal zone" 
(see DaCosta's edition of Gray's Anatomy, 1305-07, paae 142-1). As a surgeon 
I saw directly that Ilyrtl's exsanguinated renal zone was iuvaluable and that 
it was the elective line of cortical renal incision with minimum hemorrhage. 
Hence renal incision surgery is the father of renal anatomy. Again, since the 
blooming of appendectomy surgery became the father of appendicular anatomy. 
"When physicians discover that an organ is subject to definite disease which can 
be remedied by incisions, surgery becomes the father of its applied anatomy. 

It requires but a few special detailed dissections in the ileocolic angle of 
perfect specimens to realize a system of distinctly marked circles or "ileocolic 
arches." A peculiar whorl or knot of independent vascular arches is plainly 
evident, located in tbe ileocolic angle. Whether the detailed exposition and de- 
scription of the special ileocolic vascular arches will be of any utility to medical 
s to be proved, as is the ease with all progressive views. It ap- 
pears to me that the ileocolic vascular arches are a primordial vascular land- 
mark, a remnant of some ancient, vast anatomic structure as the appendix. At 
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"CONCENTHIC GASTRIC CIRCLES." 

Doisal view (circles reQected prozimalward). Drawn from my personal diasection hj 
Dr. Kloppei. Middle-aged man. 

Fig. 53. Presents the dorsal view of the (wo "concentric gastric circles" (in bUck). 
The gas tro- he pa tic circle, the lesser of the two concentric circles, is formed by the anjisto- 
mosis of the gastric and hepatic artery, and the circle is completed by the hepatic branch. 
This circle is located along the lesser gastric curvature. The gastro- splenic circle, the 
greater of the two "concentric gastric circles" lying along the greater gastric cuivature, is 
formed by the anastomosis of the gastro-epiploica sinistra and dextra with hepatic and 
splenic branches. 0, esophagus. In this subject the celiac axis is inclined toxvaid the right; 
Pmv, vasa mesenterica proximaU F, jejunum. Observe the duodenum clamped between the 
Borta jejunal artery, or vasa mesenterica proximal, which frequently produces gastro-duo- 
denal dilatation. The jejunal artery is inseparably related to gastro-duodenal dilatation 
during the progress of splanchnoptosia. Note the plan of the bloodvessel to the stomach, 
vii.. (a) trunk (celiac axis); (h) arch (concentric gastric circles); (c) straight tenniul 
vessel of the stomach (the vessels emerging from the gastric circles). 

Note the hepatic arleiy originatini; from the lejunal artery. 

The arteria gastro -he pa tica forms an inosculating loop with the ramus hepaticus sinittta 
intimately relating the haemogenic organ to both stomach and tiver. The concentric gastric 
circles are typical "inosculation circles," the function of which is to engorge the stomach for 
digestive purposes. 

The intimate and profound relations of the blood supply of the stomach and spleen is 
evident in Fig. SS, through the vasa brevia. Note; The "Duodenal circle." 



present the arehes of the ileocolic artery are in a state of atrophy, irre^lor, 
angular and distinctly related to the coecum. The ileocolic arehes are so modi- 
fied in position, dimension and relations by the evolutionary process (attitude 




and food) in regard to the appendix that at present the appendicular artery 
does not always originate from tliem, huwever one appendicular artery arisea 
from the ileocolic arches in 95 per cent, of subjects. One factor alone will im- 
mortalize the "ileocolic' arches," as it will the "ileocolic circle," and that is 
they originate one or more of the appendicular arteries in perhaps 95 per cent, 
of Bubjeets. The appendix in 65 subjects possessed on an average practically 
two arteries for each individual. 



Topography of the "Ileocolic Arcbes." 
E the "ileocolic arches" are irregular, acutely angular. 



Form of the "ileocolic arches" are irregular, acutely angular, elongati'd 
(see figures). 

DimensioH of the ileocolic vascular arches are relatively limited for the ex- 
cessive diameter of the enclosing arteries. The anastomosing arteries are of 
maximum dimension. 

Position of the ileocolic vascular arches is in general located an inch prox- 
imalward and an inch medialward from the ileocolic angle. 

Number. In C5 subjects the minimum number of "ileocolic arches" was 1, 
the maximum number was 1-t, and the average number was 6 (exactly 6.41). 

Relation of the arches of the ileocolic artery is distinctly with the cecum. 

The "Ileocolic arches" are practically a segment of the ileocolic artery. 
The "ileocolic arches" anastomose with those of the appendix, see figures (38), 
(40), CC4), (47), (50), (59). 

Vtility of the vascular arches of the ileocolic artery is to furnish a nominal 
maximum, continuous blood supply direct and collateral to the cecum (and 
primordially to the appendix— an ancient stomach). 

Percentage of subjects possessing marked, prominent ileocolic vascular 
arches is 80 per cent. 

Comparison. The colic angles— ileocolic, hepatico colic, splenico colic, sig- 
moid angle— possess an accumulation of vascular arches or circles— ancient 
vascular landmarks. The "ileocolic arches (or circles of anastomasis) resemble 
those of the sigmoid. The "ileocolic arches" are not end or terminal arteries, 
for the entire body may be injected any one of the "ileocolic arches" or circles. 
The "ileocolic arches" may be ligated or clamped without compromising the 
"ileocolic circle." 

The "ileocolic arches" are a complex, independent system of mesenteric 
arches, marking a primordial vascular landmark— the junction of the ileum and 
colon. The coeeum and appendix are located in the ileocolic angle. They are a 
primordial va-scular landmark which attend the coeeum (and perchance the ap- 
pendix), they n^semble the rich vascular anastomosis of the raesosigmoid arches. 
The dimensions of the "ileocolic arches" are relatively small for the consid- 
erable dimensions of the anastomosing arteries. 

I found no reference in literature to what I term the "ileocolic arches." 
they are, so far a.s I can learn a product of my original investigations. 

<c) "STBAIQHT TERMINAL VESSELS." 

(V«s intextini leniiiiioh rtcfum.) 

The "straight terminal vessel" extends from the ramus iliaens, "ileocolic 
arches" and ramus colicus to the distal ileum, coeeum and right colon. 

Blunt dissection would free with facility ample length of the "straight 
terminal vessel" extending between the ramus iliacus "ileocolic arches" and 
ramus colicus for clamping or ligating without compromising the ramus colicus 
("ileocolic circle") or ramus colicus. The "straight terminal vessel" of the 
distal ileum (ramus iliacus) is short, straight, small and limited in caliber and 
in number— perhaps six-^henee limited blood supply to the distal ileum with 
OMwequent disease, tuberculosis, typhoid ulceration. The "straight terminal 
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Ventr&l view. A, appendix. B, ileum. C, cecum. H, piozimal mesenteric artery. 
ileocolica. II.. scteria iteocalis doisalis. III., arteiia ileocecaliE venltalis. N, 
diiUI mesenteric artery. VIT, vas intestini tenuis. 

1, Appendicular artery {primary vessel) a vessel of limited caliber arises from the "ileo- 
colic circle" (i. e., from the ileocolic artery distal to the emergence of the ramus colicus and 
supplies the free half of the appendix, a, appendicular artery (secondary vessel) a vessel of 
diinjoulive caliber, arises from the "ileocolic arches" (i. e.. the dorsal ileorecal brandl and 
supplies the basal portion of the appendix. The two appendiculai: arteries inosculate forming 
arches, teaeinbltng the mesenteric arches. The two appendicular arteries emit 12 branches 
to the appendix. The appendicular arteries arise from the ileocolic arches and ileocolic circle. 
Limited blood supply to the atrophic appendix and its comptoroization by contracting peri- 
appendicular peritoneal adhesions, due to psoas trauma, renders the appendix a dangeioua 
and treacherous organ — dangerous because it kills and treacheiou<i because its capricious 
course cannot be piognosed. 

The "ileocolic circle," irrcg:ular in circumference, divided by an artery, onpnates the 
main appendicular artery. It is formed by the bifurcation of the jegunal artery and tb« 
anastomosis of their distal branches (ileocolic and ilea!). The ileocolic circle is of unusual 
dimension. 

The "ileocolic arches," 6 in number, are irregular in form, diinenaion and calibre oi 
aratomosing branches. They appear as an isolated apparatus, an independent structure with 
limited lateral colic and ileal anastomosis. There is resemblance of the iieocolic arches to 
the arches in other colonic flexures, vit.i hepatic, splenic, and sigmoid. The dorsal ileocecal 
artery (the darker) is of greater caliber than the ventral). 

The "ileal artery," assuming a sinuous course form the left i^rcumference of the ileocolic 
circle. It extends from the bifurcation of the jejunal artery to Us anastomoaii with the ileo- 
colic. 

"Entero-colic circle" or the transverse mesocolic arch, arcus transversus mesocolicut, is 
broken, interrupted by the accessory transverse *rtery (Waldeyer's artery). Waldeyer*s 
artery multiplies the arches in the transverse mesocolon and fortilying the integnly of the 
penpheral colonic circulation. Multiple arches enhance peripheral cirnilatior The artena 
colica dextra and arteria coltca transversa possess a comtron trunk, 

I have designated the arteria beldi [areae atteriacae) as I., II., III.. IV. The practical ar- 
terial renal fields arc I. & V., The artenal fields marked 11. and III. are ibo^e of the trans- 
verse mosocoloo. They are mobile and of little practical value in peritonotomy except to 
mark the boundaries of vascular arcs which should not be ligated or clamped. 

The "jejunal artery" extending from its origin in the aorta dorsal to the pancreas to 
its bifurcation into ileal and ileocolic arteries is 3 inches in length. Arteries emerge, in gen- 
eral, from the four quarter circumference of the jejunal artery. The jejunal artery is of sig- 
nificant importance clinically on account of its compression of the duodenum during sptatich- 
noptosia reaulling in gastro-duodenal dilatation. 

General remarks. In general a view of Fig, (S5) one notes: 1st, a series of ii>a]or meso- 
colic arches; 2nd( a aeries of minor vascular arches imposed on the circumference to the 
major arches; 3rd. an accumulation of vascular arches in the colonic flexures (ileocolic, be- 
patic, splenic and sigmoid). The trunk of the distal mesenteric attery bifurcates (70 per 
cent of subjects). Observe the abundant blood supply to the rectum by the bifurcation of 
the proximal haemorrhoidal artery. Observe the "straight terminal vessel" as regards to 
ligating or clamping. Note two arteries crossing th« arterial fields III. arising from the ves- 
sels of the pancreas (1 cannot find these arteries in textbooks), I term this vessel, arteria 
pancreatica colica. 

tpry is localet] l>et«i-i'ii Hie jiini-tiriii nf llit- ileal and jejunal arti'i-ii-s iiml (lio 
L'lmTjreuci' of the rauius ealiciis. See figures (2G), (^JS). (38). 

Thi' opjtfiiiiiiular nrtery umy ariBt- 12) frtmi the artcrin ilct>cBccalia dorxal 
(70 i»er cpnl.) or ventral (25 per (rent.) (ileoeofeail artery), see figutv.s (301, 
t37), (341. (35), (38), (39), (40), (41l, (451, (4fi), (47), C50>, {52j. (M), 
(56). (57). (62), (65). 

The apprnduuiar arterxf may i>rit[in»te (3), fniiii the raiiiiis iliiu'iis (45 pep 
cent.) i. e.. the right eirciiinferi'inie of the "ileiitijlif circle"). The ramitR ilia- 
cus extends from the trifurcation of the ileoeolie arterj* to the distal inosenla- 
tion with the ileal artery. See figures (21), (,^7), (41). (46), (47). (52), 
(54), (55), (.57). (59). (62). (fi4). (fi,T|. The appendicular artery may nriBe 
(4), fmni the rHiniis eoliciis (3 per cent.i The ramus colieiis extends from the 
trifurcation of the ileowilic arttr.v to its iiioseulation With the distal dirwted 
lirjiiiph of the colica dextra. In two snbjecLs Hinon^ the 65 consecutive dissec- 
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ARTERIA APPEHDIcaLARIS. "ILEOCOLIC CIRCLE." "ILEOCOLIC ARCHES." 
"VAS INTESTINI TERMIMALE RECTUM." "ILEAL ARTERY." "JE- 
JUNAL ARTERY." "MAJOR MESOCOLIC CIRCLES." "CONCEN- 
TRIC GASTRIC CIRCLES." "DUODENAL CIRCLE." 

"PANCREATIC CIRCLE." i 

I Figure (B6>. Specimen injecKd, dissfcted, employed as a specimen by the artist;] 
Zan D. tClopper. Ventral view. A, appendix. B, ileum. C, cecum. I., atteria ileo« 
n., arteria ileocoecalis darsalis. III., aiteiia iteocoecalis veatialis. 
Appendicular aiteiy identical with Fig, 55. 
This figure fi6 is from tbe same subject as figuie SB. 
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The "coDcentric gastric circles" m Fig, (56) are reflected pioiimalwaid preEentitig self 
e>plJ»iatioii. 

The tami ilei and rami jejunales ate accurately presented. 

General remarks. The anastomotic apparatUE uniting the celiac axis to the proximal 
meaenteric artery la evident in Fig, (36). I have termed this anastomotic apparatus arcus 
duodenalis and arcus pancieaticus — both important vascular arches. The mesenteronic 
arches are shown minus the "vas intestini lerminale rectum." A.P.C. is the arteria pancreatica 
colica not presented in textbooks. Note the contrast between the blood supply of the cecum 
(the rich ileocolic arches) and the blood supply of the appendix (the two limited appendicular 
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tioiis tliL> ramus (■olii?iis uriuinnti'il tln^ iipineiulioiilar nrtfcv. Sw fijnires (26), 
(42). 

Tht' tnink nf the il^oeolit- art<'ry and tlie raiiiiiij iliHcuw are fonlimKiHR nnd 
identically tho same vesael, i. «., both constitute the rifiht ci renin fei-enee uf the 
"ileocolic circle." Henci' prBctically there are four sources (or the appen- 
dicular artery, viz.. from the ileocoljp trunk— 51 per cent.— (the right cireum- 
ferenee of the "ileocolic circle")— i. e.. the ileocolic artery— from the ramuB 
iliflcus— 45 per cent.— (the right eircumference of the "ileocolic circle")— i. e., 
Ihf iltotolic artery from the "ileocolic arches"— 95 per cent,— i. e.. the il^oeoecai 
artery and from the ramus eolicua (3 per cent.) The arterial blood supply of 
the appendix practically originates equally from the "ileocoJie circle" ('.'(i per 
cent.) and "ileocolic arches" (95 per cent.). 

At (ii-st, in alteiiipting during dissection, to classify the ori(;in of the ap- 
pendicular blood supply confusion appears rampant. However, by adoptint; a 
simple classification of constant anatomit? structures as the "ileocolic circle" 
and "ileocolic arches" the plan of origiii of the appcndiciilBr artery isevident. 
In general there is one main appendicular artery which primarily ari.ses from 
the right border of the "ileocolio circle" (i. e., the ileocolic artery), and sec- 
ondarily one arises from the "ileocolic arches (i. e.. the ileocoecal arterj'). The 
appendicular artery arises practically 3 times as frequent from the dorsal ilco'coe- 
cal artery as from the ventral ileo-cflecal. In fi5 consecutive diaseetions the ap- 
pendicular arterj- pa»!sed constantly dorsal to the distal ileum, The appen- 
dicular arlery panics from its origin distalward, dorsal to the lerininal ileum be- 
tween the mcso-appendiciilar blades to temiintite in some 12 minor branches 
which supply the appendix. In (>3 consecutive subjects the average number of 
appendicular arteries was 2 for each individual. The principal appendicular ar- 
tery determines the form of the mesoappendix coursing along the free margin 
iif the mesoappendix. At its origin the artery may be removed at some distance 
from the free margin of the mcsoappendix. In sulijects with abundimt pan- 
nieuliis adiposus the chief artery may be io<'ated a moderate distance fi-om the 
free margin uf the mesoappendis, 

In 65 subjects the main appendicular artery coursed to the tip. free end of 
the appendix and usnally curbed arrmnd the lip and penetrating the appendix, 
directly according to the common method. 

It would appear that the primary appendicular artery supplies perhaps an 
averaire of % of the free appendix, while occasionally a tertiary appendicular 
artery supplies the remaining portion or base and anastomoses with coecal 
branches. The secondary branches of the principle appendicular arler>- de- 
cease in length toward the free end. 

In certain .subjects the mesoappendix appears to fail toward the free end 
of the appendix, however, the appendicular artei-y constantly pursues its course 
to the free appendicular tip. In no subject in our 63 dissections did the ap- 
pendicular arterv fail to extend distinctly to the free end of the appendix. 
Wlien the appendicular branches ari.se at the appendicular border they divide 
into numerous branches to supply the appendicular serosa, mascularia and mus- 
cosa. 
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ARTEHIA APPENDICULARIS. "ILEOCOLIC CIRCLE," "ILEOCOLIC ARCHES." 
"STRAIGHT TERMINAL VESSEL-" "ILEAL ARTERY." "JEJUNAL AR- 
TERY," "CONCENTRIC GASTRIC CIRCLES," "DUODENAL. 
CIRCLE," "PANCREATIC CIRCLE." 

Figuie (ST). Specimen injected, dissected, snd employed as a model by Dr. Zan D. 
Klopper. Ventral view. A, appendix. B, ileum. C. coecum (nonsymmetncal). I, arterial 
ileo-colica. II, aiteria ileocoecalis doTsalia. Ill, arteria ileocoecalis ventralis. 

I, Arteria appeodicularis (piimaiy vessel), a vessel of moderate caliber, arises from the 
ileocolic circle (i. e., from the ileocolic artery) and supplies the free pattion of tbe appendix. 
S, appendicular artery (escoodary vessel), a vessel of dimunitive caliber, arises from tbe "ileo- 
colic arcbes" (i. e., from the common ileocecal artery) and supplies the basal portion of the 
appendix. 3, appendicular artery (tertiary vessel), a vessel of diminutive caliber, arises from 
the ileocolic arches (i. e., tbe dorsal ileocecal artery)- '^*'^ appendicular arteries inosculate 
to fotra meso-appendicular arch. Tbe 3 appendicular arteries emit 14 branches to the ap- 

Tbe "ileocolic circle" paiitioned by vessels, originates the main appendicular artery and 
presents on its distal circumference a series of minor vascular arches. 

The "ileocolic arches," six in number, are iriegular in form, dimension and in caliber of 
anastomoaiDE vessels. The ileocolic arches originate the two appendicular arteries. 

The "ileal artery" is a continuation of the "jejunal artery" from the emergence of the 
ileocolic. The rami ilei with their meso-ileac archea are presented in Ihis illustration. Some 
arches present duplicity. 

The "concentric gastric circles" are reflected proximalward. The stomach lies between the 

General remarks. The anastomotic apparatus between the celiac axis and proximal 
mesenteric artery is evident. I term it: — arcus duodenalis and arcus pancreaticus, or the 
duodenal and pancreatic circles. There is a tendency in the mesentronic arches towardi 
duplicity. In general the mesenteronic arches appear as a major series of archea with a 
multiple aeriea of minor vascular arches imposed on their periphery. 

The braufhf.s supplying tliu appeudiciilar serosfi may bo observyd pursuing 
a tortuous, anastomotic course and especially if perityphilitis, (peritonitis) ex- 
ist. The appendicular aileries niited immediately beneat)i tbe appendicular 
aerosa are prominent in dimensions, they divide and asatomose finely along the 
surface of the appendix. Practieatly the- appcndiculur branches arising at the 
appendicular hiinm form n doublp vascular system which supply laterally the 
three coats uf the appendix. 

An extensive network of vessels attends the appendicular serosa, muscularis 
and inuscusa— especially the muscuaa. The tnesoappendix in highly supplied 
by a delicate network ami the vessels not inffefpieutly ad,iaccut to the appendix 
connect the larger appendicular vessel into loops— mesoappendicular loops, re- 
sembling the mesenteric arches, see figures (36), (2), (3), (4), (13), (17), 
(20), (:J9), (40), (41), (47), (51), (55;, (56), (57), (59), (62), (64J. (65J. Dur- 
ing the injection of the appendicular artery in 65 subjects I observed that the 
anaBt<iiuosc3 among the appendicular vessel was rich and aUo abundant be- 
tween the appendicular and coecal arteries. Generally the principle artery 
emits one or more branches to the ileocoecal fold- Perhaps this is the artery 
that Jonesco terms "artcre reciin-ent ileocoecale." My testimony is that th« 
ileocoecol fold is rich in tine blood vessels. I may say practically that our 
injections presented no vascular connections between the appendix and right 
ovary. 

The circulation of the ovary and appendix is practically established in em- 
bryo life previous to the adjacent association of ovary and appendix hence this 
is strong argument that no acquired relations could arise. 

In the excellent and monumental work of Howard A. Kelly and E. Hurdon 
on tbe "Vifrmiform Appendix" the arrangement of the arteries to the appen- 
dix is classified into four types.- 

Type 1. included the subjects in which the single appendicular artery sup- 
plies the enterou-appendis, but no portion of the coecum except by a minute 
anastomatic channels. The origin of the appendicular artery— type 1 maybe 
14» 
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The Riolan-Hallei arch is interrupted by a WaMeyer arteiy, enbanciDg the integnty of 
the peripheral colonic circulation. Multiple arches increase and fortify circulation ia the 
periphery. 

The arterial fields I. and IV., are renal, 11. and III. are arterial fields of the tianaverse 
mesocolon, circumscribe the duodenum and pancreas. The arterial fields (I. and II.), (III. 
and IV.) are bilateral (proiimal and distil) and practically constant, however, varying la 
dimension and location. 

General remarks. Fig, (S8) presents, in general, a senes of major mesocolic arches, how- 
ever, with an exlremtly limited number of minor vascular arches imposed on their periphery. 
The four colonic flexures (ileocolic, hepatic, splenic, sigmoid) present accumulations of vas- 
cular arches. The Irunk of the di&tal mesenteric artery trifurcates (30 per cent of subjects). 
The arteria paocreatica colica is duplicate. The pa ncreatico- colic artery I have noted in no 
textbook. The multiple major arches of this colon insure peripheral circulation. Of the 
bilateral proiimal and distal major mesocolic circles or arterial fields, (I) the right reus! ar- 
terial field IS perhaps the most constant. Practically the right distal major mesocolic circle 
is constant. It varies extremely in form and dimension but exists ia each subject. It vanea 
considerable in location. It may be subject to one ot more partitions by cross arteries. 
The right, distal, major mesocolic circle (I) is practically as constant as the "ileocolic circle," 
but the ileocolic circle is a primordial, developmental, vascular landmark— the vascular land- 
mark between eat e ion and colon. 

from (a), ileoeolica; (b), dorsal ileocuecal, (e), ventral ileDCTPRal; (d), iiipsen- 
teric loop. Thirty per cent, of subjects beloni; to this tj-pe. 

Type 2. Inoludea those subjects with more than one appendicular artery, 
the primaiy appendicular artery arinin^ as type 1 supplies 4/5 of the distsl 
appendix, the proximal 1/5 of the appendix is supplied by a secondary, or per- 
ehanee a tertiary. Twenty-five per cent, of subjects Iwlonp to this type. 

Type 3 iniiludf-s those subjects in which single or multiple appendicular 
arteries supply both the appendix and a eonsiderable portion of the coecum. 

Type 4 iucludts those cases in which the me.so-appendix possesses ineso-ap- 
pendicuiar arches— rare. 

As I have adopted a totally dil!'erent eliisfificalion I sirii|ily leave this with 
the reader as one form. 

The followinp data arose from Go eouseculive dissections of the appendicular 
arteries, 

In 65 subjects SS per cent, posses.scd 1 ; 3!9 per cent., 2 ; 14 per cent., H ; 3 per 
cent., 4, and 2 per cent., 5 appendicular arteries. I'raetically each individual 
possessed an average of 2 appendicular arterie-s. 

In 65 subjects the appendicular arter.v arose 51 per cent, from the "ilcoeolic 
circle." Seventy per cent, from the dorsal ileocoecal. 25 per cent, from the ven- 
tral ileocoeeal, 4.'i per cent, from the ramus iliaciia, 3 per cent, from the raiuiia 
colicuH.. Ileuce since the ileocolic artery and ramus iUaeiis compose the right 
circumference of Ihe ■'ileocolic circle" their couibincd percenlatfe is (ile^icolic, 31 
per cent, plus 4o per cent, ramus iliacus), 9fi per cent., i. e.. the appendicular 
artery oriKinates from the right Iwrder of the "ileocolic circle" in 96 per cent, 
of subjects. Also the combined percentage of the dorsal ileococal (70 per cent.) 
and ventral ileocoeeal (25) is 95 per cent., i. e.. the origin of the appendicular 
artery from the ileocoeeal artery (i. e., the "ileocolic arches"), occurs in H5 per 
cent, of subjects. The ramus eoliens origiaated the appendicular arlerj- in 3 
per cent, of subjects. The ileocolic artery, dorsal and ventral combine and 
anastomose to form on an average of half dozen "ileocolic arches" for each in- 
dividual. Then-fore it may be stated that the appendicular artery arises from 
the "ileocolic circle" in 96 per cent, of subjw'ts. from the "ileocolic arches" in 
95 per cent, of subjects and from the ramus colicus in 3 per cent, of subjects. 
Oriyin rif thr AppeiulUular Artery. 

For the classification of the origin of the appendicular artery I shall as- 
sume the following four sources, viz., the ileoctilie artiTj- and its three primary 
branches, arteria ileocoecalis. ramus iliacus, ramus eolicus. 

The ramus ileoccilie dor-sal (TO per cent.) oriaitmtes the appendicnliir arterj' 
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p«ndui. The two appendiinilar arteries inosculate fonning a raeso-appeodiculat arcb re- 
s«mbliii2 the mesenteronic aich. The two appeadiculsT BTteiiea emit 13 branches to the 
appendix. Practical I j' the appendicular artery arises from the "ileocolic circle" or "ileocolic 

The ileocolic ciicle is formed by the bifurcation of Ihe jejunal artery into the ileal and 
ileocolic arteries and completed by their distal anastomosis, originates the main appen- 
dicular artery. It is divided by arteries. 

The ileocolic arches, formed by the combined anastomosis of the dorsal and ventia! ileo- 
cecal arteries numlwr six. They are irregular in form, dimension and in the caliber of the 
anastomosing arteries. They appear as an independent structure, an isolated apparatus with 
limited lateral colic and ileal anastomosis. 

The straight terminal vessel is evident in Fig, (S8) and of ample length (1 to 2 inches) for 
clamping and ligating without compromising the me:iocolic arches. 

The ileal artery extending from the mergence of the ileocolic artery to its distal anasto- 
mosis with the same, emits 22 rami ilei, the calilwr of which gradually decreases until the 
cecum is reached. The distal rami ilei are insufficient m caliber to protect the ileum from 
disease (ulceration, perforation), 

Enterocolic Circle or tbe great Riolan-Haller aicli is interrupted by the accessory trans- 
verse artery (ACS) — or Waldeyer's arter^ which passes directly from the ileal artery (prox- 
imal mesenteric) to inosculate with the proximal branch of the colica sinistra. 

The arterial fields, bilateral — proximal and distal — are distinct. The bilateral proximal 
arterial fields-major mesocolic circles — (11 and IIIl circumscribe the duodenum and pan- 
creas, also part of the stomach. The bilateial distal arterial fields — major mesocolic circles 
— (1. and IV,) practically circumscribe the kidneys. 

The jejunal artery, extending from its origin in the aorta, dorsal to tbe pancreas to its 
bifurcation into tbe ileocolic and ileal artenes emits 9 rami jejunales honzootalward to sup- 
ply the eight feet of jejunum. Tbe rami jejunales are of maximum caliber transmitting a 
maximum blood volume which acts as a prophylactic and cure for jejunal disease. Maximum 
digestion and maximum blood supply occur in the jejunum — with tbe least disease. The 
jejunal artery by compression of the duodenum results iu east ro -duodena I dilatation. 

General remarks. In Fig. (99i there is evident accumulation of vascular arches in the 
colonic flexures. There exists an arteria pancreatica colica extending from a branch of the 
splenic to tbe splenic Hexure of the colon. There exists in Fig, (SB) multiple major mesocolic 
circles but limited minor vascular arches imposed on their periphery — Mhich fortifies peri- 
pheral circulation. In the mesenteron there appears a aeries of major mefenteronic arches on 
which are imposed a series of minor vascular arches which fortifies, increases the peri- 
pheral circulation. Maximum, peripheral circulation (functionally localized) is especially 
required in Ihe enteron — the business portion of tbe digestive tract. Note tbe rich rectal 
blood supply. Observe the contrast of blood volume to the appendix and sigmoid and re- 
member the clinical disasters in each. 

The rectum is supplied by (a), the proximal haemorrboidal artery; (b), by the middle 
baemorrhoidal artery (M. H.); (c) the distal baemotiboidal artery. 

almost tliri-e times as freciuent. as Ihe rnintis ilracolic ventral (25 per eent.}. 
Tbe raraiiH iliaetis (45 per eeiit. origioates the appendicular artery 15 times 
as frequent as the ramus eoiieus (.1 per i^eiit,). 
The ajipeiidieiilar artery arises: 

I. From the arteria ileticolica 51% 

III. From the ramus iliacus 45% 

IV, From the ramus colicus 3% 

The arteria iJeocoliea (Trunk) plus the ramus iliacus ni* fiintinuous, ideti- 
tically the same artery, i. e.. they tiuitc to form the right eireumfercnec of the 
"ileocolic circle" hence their enuibined perpeiitage (9fi per cent.) represeiits »1 
per eent. (ileocolica) plus 45 pur cent. (rauiiH iliatnis). The "ileocolic arches" 
originate the appendieular artery In 95 per cent, of the subjects, consequently 
there is praetically two origins from the appendicular arter>', viz., the "ileo- 
eolic circle". (96 per eent.) and the "ileoeolie arches" (95 per eent.). 

There are two classifitatioaa as to the ori^pu of the appendicular artery, 
viz. : I., an old anatomic classification of denoting its origin from (1) 
the ileo-eolic artery {'S6 per cent.) ; (2) from the dorsal ileocecal (28 per cent.) ; 



k 




CONCENTRIC GASTRIC CIRCLES. 

Pig. GO. Tbis illustration presents the usual fonn of the coeliac axis, i e,, a bifurcatioOi I 
not a trifurcation. This subject was au infant hence the enomious dimension of the lirer f 
and hepatic artery. 

Note the distinct omental vascular arches or circles: 

GT, proximal gastric circle; GD. gastro epiploica (deitra); GES, gastro 
tra); PD^ pane reatico -duodenal is (duoflenal circle); Co, CoeUac axis; D, diaphragmatic 
iophagus; VB, vasa brevia; H, arteria hepatici 



(I)) from the ventral ileo-eeeal 111 per cent,) : (4) frutn the iiieseiiterie (24 per 
eeiit.) These percentages are from our pei-sousl dissections in 65 subjects. II, 
Byron Robinson's classification, which consists of denoting the origin of the 
appendicular nrtery from the "ileocolic circle" (96 per cent.) or "ileo-eolie 
arches" (95 per cent.) The simplicity of the latter classification of the origin 
of the appendicular artery is amply evident when one views the ileo-eolie circle 
and ileoK'olic arches as primordial vascular landmarks. 

The ileal artery is emitted to nourish the ileum, and the ileo-eolie arterj' is 
emitted to nourish the cecum and appendix (a primorflifll herbivorons stom- 
ach). The ileo-eolie and ileal arteries {arising from the bifurcation of the je- 
junal arterj-) inosculate at their distal ends— forming the ■'ileo-eolie circle," 
The ileo-coIic artery forms the right circumference, and the ileal artery forms 
the left eircuni fere nee of the ilco-eolic circle. The ileo-oolie arterj- bifurcates 
into the dornal ileo-cecal artery and ventral ileo-cecal artery, which by their 
combined anastomoses form the ileo-colic arehes. Hence the a>i>pendiciilar ar- 
tery originates from the "ileo-colic circle" (9fi per cent,) or the ileo-colic 
arches (95 per cent.). 

According to our 65 dissections if there were but one appendicular artery it 
mainly emited a brauch to (1), the appendix; (2), to the dorsal coecal wall; 
(3), to the eoeeo-appendicular angle-, (4), to the ileocnecal fold. In subjects 
comparatively fleshy the best method to discover the appendicular artery dur- 
ing removal of the appendix for perityphlitis is to divide the mesoappeiidix 
whence the spouting blood column will locate it. 

Krniarks. The ileocolic artery assumes increased signiflennce when it is con- 
sidered, first, that its origin is at the junction of the jejunal artei-y and the 
ileal artery, i. e., it divides, marks the jejunal artery from the ileal artery, sec- 
ond that the ileocolic artery forms the right circumference of the "ileocolic 
circle," third, that it is the primary origin of the chief appendicular artery: 
fourth, that the terminal portion originates the "ilrtwolic arches'" which is the 
secondary origin of the chief appendicular artery; fifth, that the ileocolic ar- 
tery posses a "straifiht tennitinl ve^wcl" of ample length for ligation or clamp- 
ing without e"tiipriiinisiiig ihe "ileocolic cii-cle." The trunk of the iliYicoliV 
artery is immortalized as being the source of the main appendicular artery 
(51 per cent.), and its branches — ramus iliacus (45 per cent.), ramus ilco- 
coecolis (95 per cent), ramus colicus (3 per cent.), originates the remainder. 
The ileocolic artery may arise as a common trunk with the arteria colica dextra. 
The ileocolic artery may present duplicity, see figure (1)3). 

The appendicular artery, n minimum artery, is siguifie^nt. as it nourishe-s the 
dangerous and treacherous atrophic appendix— dangerous because perityphlitis 
kills and treacherous because its capricious course cannot be prognosed. The atro- 
phying appendix is supplied by arteries of limited numlier (two) and calibre 
The arteria appendieulaiis primarily and in the majority of subjects oriftinates 
directly from the right circumference of the ileo-colic circle: i. e.. from the 
ileo-colic arterj- (9R percent.). The iiiiperidiculnr artery set^iondarily and in the 
minority of subjects originates direclly from ibc ileo-colic arches (95 per cent.) 
t. ('.. from the arteria ileo-cecalis liorsjtlis et vcniralis. The appendicular artery 
arises primarily from the ilei>-colic circle, and secondarily from the ileo-eolie 
arches. The number of branches of the appendicular artery avrragi>s twelve. 
The appendicular artery originates two and one-half times as frequently from 
the dorsal ileo-eeealis as from the ventral ileo-cecalis. The general etioiog>' of 
perityi)hlitis is trnunia of the psoas muscle, producing peri-typhlitic peritoneal 
adhftsions which by contraction compromise the appendicular vessel, especially in 
the meso-appendix. and Hex the appendix, thereby checking drainage— ending 
in perforation. The average number of appendicular arteries fur i-ach iiidivid- 
ual is two. 
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COELIAC AXIS CONCESTBIC GISTRIC CIRCLES. ARTEHIAE EPIPLOICAE. 

Fig 61 Specimen of my personal dissection fiom middle aged mate. This UlaatrattDB 
presents tbe concentric gastnc circles m situ (11 black). The gas t to -epiploic artery has its 
right origin in the hepatic (I discard the term gastio dnodeoal artery) while the left OTigiii 
IS in the splenic artery From the gastro epiploic artery emerges the arteriAe epiploicac — 
some dozen long slender sp ral vessels 

Note the >ascular omental circles loops arches 

The omentum from its rich vascitlariiation 13 the "policeman of the belly" protecting 
points of infection in invasion hy building, rapidly, barriers of exudation to imprison gemi, 
to steriliie germs, to digest them' by Iflucocytea. 
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The ileo-pulie cirt-le may pussess. iinpnsi'il on its ppripheiy, a scries of iniijor 
vascular arches (Figs. 2i, 32). It is u primordial vaaciilar landmark de-slined 
to nourish the ileum and owiuni, with the appendix as iin ancient stomach. 

The ileocolic arches are a primordial vascular landmark of the eeeum nod 
atrophying appendix. They rraemble the meso-sigmoid arches or other arches 
located in the flexures of the tractus intestinalis. At each colonic flexure (ileo- 
colic, hepatic, splenic, siffmoid) there may he an aet!unni1«tion, a eondensatioa, 
of vascular arches. The iteo-colie arches are located in the ileo-colie angle. 
The clinical signification of these arches is included in their relation to sur- 
gical procedures of the cecum and appendix. They may be clamped or ligated 
without molesting the ileo-colie circle. The ileo-colie arches art- niaiuly asso- 
ciated with the appendicular blood supply, secondarily and directly originat- 
ing one or more appendicular arteries. Practically these arehes— though con- 
nected by anastomosis with the colic and ileal arteries— appear lis quite in- 
dependent, isnialed structures, destined for the eeeuiti. 

Data of the Appendicular Artery Ileo-Colic Circle, and Number of Ileo-Circle 
Arches in Sixty Personal Dissections. 

I. Old Chssifical'wn of the Origin of the Appemlictdiir Artrrij. 
Number of subjects— 65. 

Average number of appendicular arterii« for each individual—^. 

Origin of appendicular nrteries- ilco-coMe artery {'AG per cent.l. doi-sal- 
iteo-cecal artery (28 per cent.), ventral ileo-eecal artery ill per cent.i. ine.'fen- 
teric artery (24 per cent.) 

Number of branches to appendix — 12. 

Number of ilco-colic arches — (i. 

II. Byron Hobinsoii'it Clitsgificiitiou of lln Oviijin of llir Ai>iu niliciilar 
Artery. 

The ileo-eolic circle and ileo-colie arehes are the standards. Xumber of sub- 
jects— 6fi. 

Average number of appendicular arteries for each individual — 2. 

Origin of appendicular arteries — ilco-colic circle (% per ecnt.l ; dorsal ilei>- 
cecal artery (70 per cent.), ventral ilen-ceeal artery {'27> per cent.), a total for 
ileo-coIic arches of (95 per cent.). 

Number of bmnehes tri appendix— 12. 

Number of ileo-enlic archiw -6. 

Willi a kTH)w|i'di.'i- of llie Innited likMid supply to the app'jndix of nieao-ap- 
pendieiilar adln'sicms with ennsiipienl progressive pcrilmietd contraction due 
to psoas trannui, the t'reipient attacks of peri-typhlitis became better under- 
stood. Anyone who performs a large number of aWominal antopsies becomes 
aware that pcri-typhilitis as well as meso-sijrmoiditis— 80 per cent.— (both due 
to psoHB trauma) is a connnon dironic disease, and acute (perforative) pen- 
typhlitis is mainly an exacerbation of chronic peri-typhliti"*. 

By reference to Table I it ia evident Ihul the classification of the orgiu of 
the appendicular artery is not only cumplicMted hut uncertain. The sii-cjilied 
mesenteric artery is uneertaiu and posm^sHes no recognized standard. Table 
n. presents my own dassitication of the origin of the appendieular arterj*. i. 
e., the appendicular artery arises either fnjm the ileo-colie circle (96 per cent), 
or from the ileo-colie arches (95 per eent.), Since this artery arises frtmi either 
aouree. its simple percentage could not be fl6 per cent, and 95 per cent. But it ia 
not ft simple percentage, for freipiently the arteries vary in number and origin. 
Should there be several appendicular arteries, the greateV ninuber of the severnl 
will originate from the ileo-colie arches. 

For example, two appendicular arteries may arise from the ileo-colie circle 
and none from the ileo-colie arches, and rici' verm. Three appendicular arteries 
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PROXIMAL AND DISTAL MESENTERIC ARTERIES. 

Fig. 62. My personal dissection. Ventral view. 

"Ileocolii; circle;" "ileocolic arches;" enterocolic circle (RioUn-Haller arch, arcu» meso- 
colicua); ail in black. "Slinight terminal vessel" amply evident, ■■Duodenal circle" (in black) 
composed of the arteiia pancreaticoduodenal is (proiimal and distal) and the rich anastomotic 
apparatus (arcus panereaticus, "pancreatic circle"), ate evident. Note the abundant vessels 
at the colonic (leiutes. The enteronic aiteries are folded in the center to save space. 

PaDCreatico-coUc and omental artery {A.P.C.). The arterial fields or major mesocolic 
circles are matlted. The pancreatico duodenal artery (proximal and distal forms an oval 
loop in its center which I term the "ciicle of the paucreatico-duodenal artery." The enteto- 
colic-cirtle would te a giant circle except that it is interrupted by a Waldeyer artery. The 
rectal supply is rich. 

1, Appendicular artery (primary vessel), a vessel of moderate caliber, anscs from the 
"ileocolic circle" (t. e., the ileocolic artery) and supplies Che free half of Che appendix. 2, 
appendicular artery (secondary vessel), a vessel of diminutive caliber arises from the "ileo- 
colic arches" (i. e., from both dorsal and ventral ileocecal) and supplies thv middle portion 
of the appendix. -3, appendicular artery (tertiary vessel), a vesssel of medium caliber 
arises from the "ileocolic arches" (i, e,, from the dorsal ileocecal artery). The three appen- 
dicular arteries emit IT branches to the appendix. 

The "ileocolic circle" siuuoua in contour originated on the main appendicular aileiy. It 
is of oval form Gxll'i inches. 

The "ileocolic arches," 3 in number are inegular in form, dimeniion and in the caliber 
of the anastomosing vessels. The ileocolic arches in Fig. (82) do not appear as independent 
sIrucCures or an isolated apparatus, however, the lateral colic and ileal anastoinosiB is 
limited. 

The "straight terminal vessel" is evident in Fig. (82). On the right colon a mesocolic 
arch lies on its ventral surface, however, blunt dissection will free the "straight vessel" with 
facility allowing ample length for ligation or clarop. If the right colon and arch be seized 
and dtawn the "straight vessel" will be apparent. 

The ileal artery extending from the origin of (he ileocolic artery to the anastomosis with 
the ileocolic emits 22 branches to the ileum. The caliber of the rami elei gradually dei:reases 
toward the cecum and at the distal ileum the caliber is diminutive. In fact, so limited is 
the blood volume to the distal ileum that disease is rampant. 

The jejunal artery, extending from its origin in the aorta dorsal to the pancreas to its 
bifurcation into ileocolic and ileal arteries, emits six rami jejunalis of maximum caliber and 
conducting a maximum volume of blood. The blood volume oE the eight feet of jejunum is 
of such maximum quantity that the jejunum is but rarely diseased. 
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umy arise from the il.'o-cnlir- tiri'lifs 
cdnftision ari.seH from thi' fact that jir 
ppndiciilar iirterics, 

The appendix is the safer iitit with DriineroiiM hjiihII arterieH. for Ihe iiiesu- 
appendicilis conipr(>iiiist'.s tlieiii Ijy eontractinn uf the HtlheHioiix with futility, 
but the appendix with k single larjii- artery which, frmn diineiiKion and strenjtth 
is dittieiilt to eumpminiae by (^antrHrtiuj; peritnneal adhesinnH in the ineso- 
uppendix, Ri'peated injections in siibjet'ts afflieted with inemi-appeiidicitis 
(misoperityphlitiH) repeatedly dernunatraled that the irie.>«i-ft|>|>endieitiK had 
coiiiproinisecl it. .Moio-HppendiciilHr vi'snelx- the iiuire Hiivcnred thf iiie.so-ap- 
pendieitis the more eompromifed were the iiiewd-appenilimdHr vessels. 

The main eaiiHi-s i)f peri-typhlitia are: (1) Trannm of the pHoas miisrle, iu- 
dnein^ ^erms or Ihelr products to pasn from the trHctUR inteatin»li» into the 
meso-appendis. endinftr in (2) mewi-app^-ndieitia (niHto-perityphlitU.) whieh 
results in com prom isin^ the nlel«^ appendicular liltKtd v«>hhi'1h and flexini; the 
appendix; thereby eheekintr appendionlar drHiniiiite and cndinff in perforative 
peritvphlitis. Perforative perli-typhlitis piiiwi-wten in uenerid a ehronic pre-peri- 
typhlitic stage (a pre-appeiidienliir wmrw). 
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Fig. 63, A persoiial dissection. 

This illustration presents tbe bifuicating coeliae axis. It pcesentt Uie "ciicle of the 
gastric aiteiy." It piesenis a typical "iDos eolation circle" in the omentum majns. Also (h* 
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The ileoeolk' artery presented duplicity once in figure (33). It anise as a 
coiHUion trunk with the colica dextra in 30 per cent, of subjects. 

The lenjrth of the ileocolic trimk varies on account of the varying point At 
wliirh llie rniinis i-oiifim eniprsfs. 

Anomalies of the Proximal Mesenteric Artery Occurring in Our Sixty-Five 
Consecutive Dissections. 

The pitixiniHl mesenteric artery arose practically in eotuuiiin with the ar- 
tcrift eeliaca (Fifnire 53). It emitted the right renal artery (Figure 43). It 
eniitted a branch to the liver (Figures 36, M|. It emitted a branch to the 
arteria celiaca (Figures 3S, 41, 40, 43, 50, 51). It emitted n liranoh to the 
distal mesenteric arter>' (Figure 59). 

Topography. 

(a) Ilotoiopia (relation to general body). The proximal mtweateric artery 
is li'cated, unpaired, in the medial portion of the abdominal etivity. Though it 
l)e an unpaired artery it practically possesses bilateral branches. 

(h) ^kelelojfiii (relation to the osseous system), Skcle topically It is located 
ventrally and mainly parallel to the lumbar vertebrae and sacrum. 

(c) Sytttopia (relation to adjacent viscera). The distal mesenteric arten,- is 
intimately acswiated with the peritoneum and its adjacent lymphatics. It is 
directly connected with and supplies the entenin (except the duodenum), the 
appendix, eecuiu. right colon, and half of the transverse colon. It is intimately 
associated with its corresponding veins on the right side, and its branehes are 
especially relateil to the right kidney and ureter. Its distal termination is as- 
sociated with the female genitals, 

(d) IdiotopUi (relation of its component pails). It consists of trunk, 
branches, arches, and straight terminal vessel. 

GonclttsionB Regarding the Proximal Mesenteric Artery. 
/. Aiuilot,,,,'. 

The priixiiiiiil me.senteric artery i-i.nsi.sl.s of I., jejunal and Ileal arterii-s; II., 
branehea: HI., arches; IV., straight terminal vessel. 

The jejunal arteiy averages one-third of an inch in diameter and three 
inches iu length. Hyntopically. the origin of the jejunal artery is dorsal to the 
pancreas, and its ending is the region of the origin of the arteria mesenterica 
distal. The jejunal artery extends fi-om the celiac asis to the origin of the 
distal mesenteric artery. Skeletopieally. it begins at the junction of the first 
and second and ends at the junction of the third and fourth lumbar vertebra'. 
The jejunal artery possesses a condition known as volvulus. The spirality of 
the proximal mesenteric artery is evident from the emergence of its branches 
from its entire circumference. 

The jejunal arter>' plus the ileal artery possesses a peculiar leftward curve 
which is very .-ilight in the living or noninjeet«d artery. The marked left- 
ward curie found in the proximal mesenteric artery is chiefly due to the fact 
that its proximal end, root, is fixed, and its distal end, periphery, is fixed at 
the sjnnphysis sacroiliaca. Hence during injection the proximal mesenteric 
artery assumes a curve in the direction of least resistance, which is leftward. 
The dragging leftward of the enteronic coils after the abdominal viscera are 
exposed by a peritoneal incision enhances the leftward convexity and HgliUvnrd 
concavity of the proximal inesenterie artery. 
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This illustration presents important "inosrulation circles " oi vascular landmarks, 
vii.: Ileocolic circle, Ileocolic aiches, Enterocolic circle. Duodenal circle, Pancieatic 
citcle, major mesocolic circles. It presents 3 appendicular arteries which inosculate, farming 
mesD-appeodicular arches. lesembling mesenteronic arches. The "straight terminal vessel" 
is amply evident. Note the mesocoUc arch resting on the venliaJ surface of the right colon. 
Observe that practically a Waldeyer artery arises from the distal mesenteric artery and it 
iDterniptj the giant enteio-colic circle or Riolan-Haller aich. A distinct circle exists in the 
aiteria pancieotica duodenalis (proximal and distal). 

Attention may be directed to the fact that the gastric artery (G) is directly united to 
the pa ncreati co-duodenal artery (distal). 

The most siguifitfaiit factor in the course of the proximul mesenterie artery 
is that it passes perpentticularly over the vi^ntral surface of the distal transverae 
dnodeniini, and during the pnigresa of splancbiioptosia compresses ajid obstructs 
Iht' d linden II 111. resulting in ga£troduodeiifil dilatation, whieh i» a phasp of 
spbliincliiKiptoNia. 

The proximal end of the proximal niesfnterie artery— the jejunal artery— is 
associated with the dorsum of the pancreas, while the distal end of the jejunal 
artery blifurijatea to form the "ileocolic circle"— a constant structure with r 
constant location. The "ileocolic circle" is wiuipleted by the imwcidation of the 
distal ends of the ileocolic artery and the ileal artery. The bifurcation of the 
jejmial artery produces the. ileocolic artery which supplies the cecum and 
proximal part of the right colon, and the ileal arter>', which siippiles the ileum 
(with perhaps a dozen branches). ■ 

The divisdons nf the proximal mpBenteric artery in the mesenteron and meso- 
colon into: (a) the zone of the trunks; (b) the zone of the branches; (c) the 
zone of the arches; (d) the zime of the "straight terminal vessel" will facilitate 
the eomprehejisiou of its topography. 

The enteronic arteries average twenty -one for each individual and consist 
of trunks, arches, branches, and "straight tenninal vessel." 

(a) The tritiikx nf the rami jlei i^iccupy three inches of the mesenteron. The 
arches occupy two inches of the luesentjiron. The "straight terminal vessel" 
occupiea one inch of the mesenteron. The trunks of the rami ilei are of less 
dimension (length and diameter) than those of the rami jejunales. The ines- 
entemnic arches of the ileum occupy proportionately greater space, while the 
"straight terminal vessel" resembles that of the jejuniun. The form of the 
mesenteron of the ileum is that of a triangle, with the apex at the distal end of 
the ileum. There may be six enteronic zones of arches. The average number 
of arches in twenty subjects (in primarj- mesenteronic zone) was twenty-twoj 
the secondary was thirty-two, the tertiary -was eighteen, the quartenary was five, 
the tjuinary was four-fifths, and the sextemary was one-twentieth. The curved 
mesenteronic zone of arches diminishes in width, but increases in leugUi, 
from the proximal mesenteric artery to the enteron. The enteronic branches 
of the proximal mesenteric artery supply the doudenum (arteria doudenulis 
distal) and anastomose with the arteria doudeualis proximal. The urlerise 
duodeni constitute the arcus duodenalis and with the arena pancreaticus compose 
the arcus gastricus. which solidly and compactly anastomoses the viscera of tlje 
celiac axis with the viscera of the proximal mesenteric arterj-, 

(b) The briitirlii's of the jejunum (rami jejunales) arise fi-om the trunk of 
the jejunal artery (a full half-dozen) and supply the jejunum with colossal 
blood volume. 

(c) The branches to the ileum (rami ilei) arise from the ileal arterj- (a 
dozen and a (juarter) and supply the ileum. The ileal artery is the left 
bifurcating arm of the jejunal artery. Note that the distal ileitm possesses 
minimum blood supply of any segment of the tractus intestinalis /except that of 
the appendix). heJice its minimum vitality, and consequent victim of typhoid 
ulceration, tuberculosis, ulceration. 
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THE COELIAC AXIS AND PROXIMAL MESENTERIC ARTERY. 

Pig. 66 (tom my petsanal dissection. Proximal and Distal "Concentric Gaitric Circle.* i 
Thi« illustratioa presents the "concentric gastric circles," composed of the gastric and gastia- I 
epplotc arteries reflected (in black). In this subject the gastric arterr presents what 1 tei 
the "circle of the gastric artery." The gastro-epiptocia extra begins in the hepatic, and I 




left end terminates id the spli 
plus the "pancreatic circle" ' 
aais to the jejunal artery. 

The mesenteiic arterie 
and sketched. 

The appeadiculsr arteries No. 1. acie 
aries fiom the ileocolic arches. No. 3, 
citcle" is well represented. Its fanction 



artery. Ohserve the "duodenal circle" 

paccreaticus) aolidly and compactly a 
Both pancreatic and duodenal circles are in black, 
(rami jejunales — 6 — et rami ilei — 10) are expan<led c 



ftom the ileocolic citcle (ramus itiacus), Nol 2, 
riea from the ileocolic icrclea. The "inosculatiott 
s to congest its peripheral viscua. 



n. Applied Physiology of the Arteries of the Enterini. 

(h) The eiiteron is the si)j:nilicHnt busiiii'ss porli^rj ui ihe tractus intestinalis 
und fuiictioD (aensatioii, peristalsis, absoiptiou, and stcretion) may be obeerved 
at ita iimximiiru iu it approxiiiiBtely following eaeh men!, we drink from the 
t-meroQ, the fountain from which the body collects its Hnids. 

(b) The arteries of the enteron, vas intestini tennis, experienee periodically 
enormous ehanifes in the blood volume in times of active digestion similar to 
The uterus during gestation. The rami jejunales et rami ilei experience more 
rreqnent, profound periodic eongestion than any arteries. The physiology of 
t&e enteronic arteries is sensation. periBtalaia, absorption, secretion. The in- 
itiater, sustainer. subsider of their function, physiology, is blood- Their object 
.s to conduct blood to the enteron. 

The enteron is the chief fnnctionatinif or business portion of the traetus 
intestinalis and requires an enoniioiw blood supply; hence it receives the major 
branches of the proximal mesenteric artery. 

The cecum (and Ihe appendix— a onee maximum herbivorous stomach) 
required a large blood volume, hence it receives a powerful blood supply from 
the c<mstant major branch— the ileocolic arterj'. The v«s intestini tenuis or 
ent*ronie arteries conduct, during the functinnation of the enteron, an enormous 
quantity of blood from shere number (twenty-one) and magnitude of vessels 
ume-half dozen one-eighth inch in diameter for the jejunum) (and a dozen and a 
quarter for the ileum of vessels. The ponderous volume of blood conducted 
by the rami jejunales not only enables the jejunum to digest the vast majority 
of food, but the abundant blood volume is a prophylactic against jejunal disease, 
as typhoid fever, tuberculosis, or ulceration, that usually attack the ileum, 
which is supplied by vastly less volume of blood than the jejunum. 

(c) The spirality or the torsioned state of the proximal mesenteric artery 
is evident from the emergence of its branches from the four great quarters of 
its circumference, namely: arteria dnodeni from the right and dorsal surface. 
rami jejunales and rami ilei from the left border, ileocolica and coliea dextra 
from its right and ventral bttrders. pancreaticoduodenal is distal and ix-casion- 
ally a proximal ramus jejunalis from its dorsal border. The chief spirality of 
the proximal mesenteric artery mainly involves its proximal half. i. c. for ex- 
ample the jejunal artery as the first or proximal rami jejunales arises from the 
dorsal surface, and the last or distal rami jejunales arises to mark the ventral 
surface of the jejimal artery. The spirality of the proximal mesenteric artery 
depends on the embryonic rotation of the traetus intestinalis, on the length of 
the mesenteron. that is, on the forced position of the cnteronic coils and colonic 
segments. 

The proximal mesenteric artery supplies the primitive mid-segment of 
the intestine i. e.. from the entrance of the biliary and pancreatic ducts to the 
splenic flexure, i. e., the duodenum, enteron, right colon, transverse colon are 
i.ivolveil in absorption. They are the drinkint; or absorbing fountains of thi- 
body. Fluids and solids are mainly absorbed from the enteron— the periph- 
ery of the proximal mesenteric artery — maximum blood supply. (The colon 
—the primitive distal intestinal segment beginning at the splenic flexure is a 
S(cr;^ting organ, with storage function, a reser%'oir— located on the periphery 



of the distal mesenteric artery— a niiniinum blood supply). It is amply evident 
in studying embryolog\' that function precedes structure and that function 
is more permanent than form. Morpholoo:ically the field of the proximal mest^n- 
teric artery begins at the pylorus and ends at the ileocolic valve, however, the real 
function begins in the duodenum at the entrance of the pancreatico— biliary 
ducts and ends at the splenic Hexure as the function of absorption extends to 
the junction— anastomosis of the proximal and distal mesenteric artery. To the 
periphery of the distal mesenteric artery i. e. the left colon, sigmoid and rectum 
belongs the function of secretion a feacal resevoir. Function is the significant 
matter within the periphery of the proximal mesenteric artery because it is the 
segment of absorption— of digestion. The periphery of the proximal mesenteric 
artery supplies blood to the organs, maintains the most dignified physiologic 
position in digestion; viz: the pancreas (liver) and the enteronic. Since blood 
cures disease, and is a prophylactic against disease the drinking or absorbing 
fountain of digestion should be supplied with healthy fluid and food as well ax 
normal removal of secretions from the reservoir. 

JJL— Applied Pathology of the Proximal Mesenteric Artery. 

Pathologically, the most significant factor relating to the proximal mesenteric 
artery is its compression of the distal transverse duodenum during the progress 
of splanchnoptosia. The jejunal artery is noteworthy from the foUowiuir 
factors : 

(1) The most important matter in regard to the jejunal artery (proximal 
mesenteric artery) is its relation to gastroduodenal dilation. It cours«*s ventral 
to the distal transverse duodenum. In other words, the duodenum lies in the 
bifurcation of the aorta and proximal mesenteric artery— in the aorto-mesenteric 
angle, aorta jejunal angle. Since the duodenum is practically fixed, immobile, 
it cannot pass distal ward while the viscera which the proximal mesenteric 
arter>' supplies (enteron, except duodenum, cecum, right colon and half tran.**- 
verse colon) may pass distiilward with facility, into the pelvis elongating the 
artery. The passing distalward (especially that of the enteron) into the pelvis 
(of the viscera supplied by the proximal mesenteric artery), diminishes the 
aorto-mesenteric angle, in which the duodenum lies, and consequently proir- 
ressively clamps and obstructs the duodenum, producing gastro-duodenal dila- 
tation. 

Gastroduodenal Dilation * 

Gastroduodenal dilatation is a definite step in progressive splanchiiopti>sia. 
It is a slow, gradual process. Acute gastroduodenal dilatation is simply exacer- 
bation of a chronic process. Gastroduodenal dilatation is a part and parcel 
of splanchnoptosia, which is a frequent disease and one of the most important 
of modem recogniti(m. It was first systematically described by Doctor Frantz 
Glenard, a French physician, in 1884, hence the pathologic eponym, *'Glenard's 
disease.'' Splanchnoptosia involves the field of doubtful surger>^ It includi^s 
the subject of visceropexy or visceral fixation,* that is, the substitution* of an 
alleged excessively mobile viscus for a' fixed one. Visceropexy is the substitution 
of one pathologic condition for another. 

The jejunal artery or trunk of th^ proximal mesenteric artery involves the 
field of splanchnoptosia to an extensive degree. The elongation (splanch- 
noptosia) of the proximal mesenteric artery- diminishes its lumen (consequently 
diminishes blooil transportation), it diminishes the diameter of the vascular 
parietes (consequently diminishes effective peristalsis). It traumatizes its sur- 
surrounding sheath of nerves (consequently initiating a neurosis). Splanch- 
noptosia distorts, vitiates the physiology or function of viscera (sensation, peri- 
stalsis, absorption, and secretion), ending in malnutrition, neurosis. 

*(S€e Byron RobinHon *» book. ** Abdominal and Pelvic Brain,*' with ''Automatic Visceral 
Ganjflia. **) Published by Frank Betz & Co., Hammond, Indiana. 
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JEJUNAL ARTERY (WITH ITS 6 RAMI-ILEI) ILEAL ARTERY (WITH ITS 12 RAMI 

JEJUNALES), ILEOCOLIC CIRCLE. ILEOCOLIC ARCHES (NO. 8) 

STRAIGHT TERMINAL VESSEL. 

Fig. 66. This illustiation presents typically the meseDteronic arteries in relation;, dimen- 
sioos, foim, Dunibet. 

Obseive the manner the jejunal aitei; claiopa the duadenum. 

Tlif JiiiportHiit put hill ctpic fiictors in regard to Hit- pmxitnHl mesfiitiTir Hrti-ry 
are: 

(1) Compression and nhstnintioii of thi- ti-ansverae duodenum diirinc; 
splanchiiuptosia. produeing {jastroduodeimJ dilatation. 

(2) Durinfi splanchnoptosia: (a) the lumen of the artery is (■ompi-omiaed. 
diniiDishiug tliL> volume of hlood tu the intestines: (h) the vascular parietes are 
atrophied, extended, reiiderinp persistalsiH defective; (c) the nerviis vasomo- 
torius accompanying the aiHery interwoven into its vascular fihroiwi sheath is 
traumatizfd, extended, i-endering defeetiv* the functions of the arteries (secre- 
tion, peristalsis, absorplidu. sensation): (d) the lymphatics are traumatized, 
elongated with compromised lumen. The end result U neurosis and mnlnntri- 
tion with guslro-dnodeiial dilatation. 

(3) The proximal mesenteric artery is suhject to emlwlus. A typical auh- 
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ject of embolus occurred in the left side of the ileocolic circle (in Figrure 17 at x). 
However, the anastomosis is so solid and compact that collateral circulation 
maintained practically normal nutrition, as no lesions adjacent to the embolus 
could be observed. 

(4) The vessel is subject to arterial sclerosis, which compromises the lumen 
(diminishing blood transportation), hypertrophies the parietes (compromising 
function— sensiation, peristalsis, absorption, secretion), damages the nerves with 
the nerves sheaths, compromises the accompanying lymphatics, resulting in 
neurosis and malnutrition. 

(5) The proximal mesenteric artery possesses a spiral state and hence per- 
chance aids in volvulus of the enteron. 
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CHAPTER III. 

THE DISTAL MESENTERIC ARTERY. 
Inferior Meaenteric Artery. 
(Arlfna M-s, ,il> ru-.i Di.ilnl.) 

TJiVsPctJuH. — Expost' tlif viwrerfl by » eriipiat abnoininal inpision, reHei^t the 
cutiTim rightward. and the transverse colon proximal ward. Draw the left 
eoluu and sigmoid leftward. Reiriove the distal transverse niestwolic liladp, the 
right inescotic hlade of the left colon and ri^ht mesosigmoid and the main parts 
of the distal mesenteric artery will be exposed. 

The dpseriptiou of the distal mesenterie artery varies more th«n that of 
any other artery— suggesting its various fonn. The reason for the multiple 
variation in description of the distal mesenteric artery lies perhaps, first, in 
the multiple, though frequently insignificant variation of. form and number in 
its branehes and arches. Second in the liuiit^d number of subjects dissected huh 
observed by single individual writers. Third, in an attempt to compare single 
di><8ections with some of the few popular Htitndnrd illustrations, the view may 
be acquired that there are numenius types or variations. 

In general the arteria mesenterica distal (inferior) should lie described as 
cousistiug of the following segments: 

I. Tnuik, 

II. Branch(«: 1. Left colic artery. 2. Siijnioid artery. '■\. Proximal 
hemorrhoidal artery. 

in. .Arches: (n) left colie archtw: (li) sigmoid arches; le) proximal 
hemorrhoidal Hrches. 

IV, "Straight terminal vessel" of the distal mesenteric artery. 

GENERAL REMARKS. 

Topiigraphy,^ Holotapia.— It is nonsyni metrically located in the mediHii left 
half of the body. It is an unpaired artery. 

Skplclopiii.— It is situated leftward of the vertebral I'oliTiiin, between the 
ribs and coccyx. 

Syntopia.—h supplies the distal half of the colon — left half of transverse 
colon, left colon, sigmoid and reptniii. It is the arter>- of the fecal reservoir. It 
supplies the apparatus of foecal storage. Il supplies the secretive segment of the 
colon. It is intimately HMiiiciated with the peritoneum ventrally and dorsally with 
the musculature of the dorsum. It lies ventral to and in contact with the distal 
aorta, vasa sperniatica (ovarica) kidney, ureter left common iliac. It is im- 
bedded in a strong sheath of connective tissue and in the inembrana mesenterii 
propria. 

/rftofopia. — The relations of the component partit are arranged pmelically in 
the form of tninlc. arches, straight veasels. located at a greater or lesser distance 
from the colonic border. 

The entire body may be injected thmugb the distal mesenteric artery, The 
varied forms of the distal mesenteric artery has induced varied types of descrip- 
tions. I xhall assume fnini the study of the- anatomy, literature, three types of 
description : 

Type A inelmles ihtjse anatomists who divide the common i>riinar>' trunk nf 
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inded by the abdominal biatn 

aslric arteries) are ensheathed 

cyliadci which controls the fimc- 

) and consequently the blood 

The abdominal brain unsheathing the coeliac ama with its radiating nervous sheaths on 
the hepatic, uplemc and gastric arteries forces the stomach sad duodenum with its Kiant 
adjacent glands (liver, pancreas and spleen) to act practically as a unit in function (senutioD, 

. absorption, persiatalsis), 

the distal tiifwnterio Brtery in two branches, i. e., it bifurcates, viz.: arteria 
colica sinistra franius pruximal) and artfria hi*morrhoi(ialiB (rainii-s distal) 
(see Kiire. m. 42, 26. 23, 35, 25. 37, 2«. 32. 38). 

I shall deHi^at« the primary branches of the common trunk of ihc liistal 
mesenteric arterj- as: (a) ramus proximal (arteria colic sinistra): (b) ramiia 
ra«dial (arteria sifjmoidifl) ; (c) ramus distal farteria heitiorrlioidulis prosimal). 
This mak^H tin- common tnink bifurcate in 70';; iinti trifurcatc in 30 of our 
personal dii«ccli<ins. In this t\]n- may l>c founil Tit-dciriHii Ilfi22). Cloqnet 



(1828). Meckel (U:V2). Honi-2trv niid Jaeiilt (18;J9), Cruvelihier (1844), h\ 
Arnold (1847), Luselika (1863). Chr. Aeby (1871), L. Hollsteiii (1873), Har- 
rison Allen (1873), Heule (1876). Ru-tlinftfr (1878), W. Kraus (1879). I.'. 
Bwk (1880), R. Hartnian (1881). Jofsaal (1884), Hyrtl (1885), Ad. Panscli 
(1885), Gegenbanr (1888). Ilenrj- Morris (1893), Testut (1895). Simllcholt:! 
(1898), G. Broesike (1899), Toldt (1900). Gray (1905). The above are mostly 
German anatomists. Nations possess convictions and imitate each otlicr. In 
70% of our subjects the truncus eommiiuis arti-ria mesontericft diatnl wns di- 
vided in two branehea—it bifurcated. 

Type B represents thase anatomists who describe the trunk of the distal 
mesenteric artery as emitting thri»« distinut primary independt-nt branches— 
the trunk trifnrcates (see Figs. 36. 39. 40, 41, 43, 44. 47). In this type (R) 
may be found Andrew Fyfe compend of anatomy (ISi^)!). noorirerv and Jacolis 
(1839), Era.smns Wilson (1842). Alfred von Behr (l.s4"i. thi- Dublin Dissector 
(1848). Harrison Allen (1883). Quian (1892), Morri.s (1892). MeCl^lliin (1892). 
Spalteboltz (1898), Rauher (1903). Cunningham (1905). 

The above authors represent chictiy EufrUsh anatomic views and even anato- 
mists assume distinct national airs. Frederic Ticdeiiian, thi* founder of Anpico- 
lopy in 1822 is the author copied the most— credited and diseredited. Almost 
H century subsequent to completion the best anatomist of nil lan^itapes i^opy 
Tiedeman's illustrations. 

In our personal dissections 30 '/i of the trunks of the distal me8(>nlcri('. 
artery possessed irifurcation, i. e., three primary independent arteries ori);inated 
from it, visi. : arteria colica sinistra, artcria si^moidea, arteria hemorrhoidal is 
proximal (see Pigs. 36. 39. 40, 41, 43, 44). 

Type C. represents a mixed description, including such anatomists n« Theile 
(1844);Poirier (1896) and -loMesro dsSfn. 

This type (C) of deseri|.1ioii pr;i.-lieiilly belontra to the type of la) where 
the trunk of the distal mesen1"rie arliTv is Iiifureat^d into two primary branches 
but Thiele (1844). I'oirier (1890) and Jonesco (1884) divide the two primar>' 
branches into two large subordinate adjacent branches to which they apply 
names e. p. Theile dcsigmites the branches of the arteria colica sinistra as 
ramus anastomaticus superior (proximal) or culica sinistra superior (proximal 
colica sinistra, colica media and colica sinistra inferior (distal) and the distal 
branch (unnamed) is divided into hemorrhoidal is superior (proximal). An- 
other class of anat.(mii8ts dciteribe the trunk rit the distal mesenteric artery as 
dividing into four or five primary independent branches, e- g.. colica sinistra 
superior (proximal) media and inferior (distal) also one or two hemorrhoidal is 
proximal to which class belong Testut (1896). Winslow (1752), Debirre il890i. 
Sappey. (1876). It appears to me that these anatomists ure dtticribinL' 
anomalies or rather variations of form, accessory arteries. They arc ditrnifyiiii.' 
subordinate branches into primarj' ones. This is an error. It is true the prox- 
imal hemorrhoidal artery finally bifurcates, however, the proximal hemorroii'nl 
arter>- primarily consists of a single primary branch— a sincle trunk and cjinnot 
consistently l>e included as consisting of several primarj" branches. It is not a 
paired or bilateral artery. 

The Discrepancies of Authors in Regard to the Description of the Distal 
Mesenteric Artery. 
{A>-I'ri<> M.s.otrni-a DtslaU 
Personal dissections demonstrate that the common trunk of the distal mes- 
enteric artcrj' presents the following, viz.: (a) It bifurcates, i. c. emits two 
primary brauehta (70 per cent.) : (b) it trifurcates, i. e., it emits three primary 
branches (30 per cent); (c) its proximal branch may bifurcate or emit two 
branches, i. e.. the colica sinistra and sigmoids; (d) the distal branch may emit 
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two branches, i. e., the proximal hemorrhoidal and sigmoidea. In other word 
the sigmoid artery may arise from the proximal or distal primary branch of tt 
trunk. When the common trunk trifurcates the median primary branch is i\ 
sigmoid artery. 

How^ever, some authors will illustrate the trunk of the distal mesenteric a 
tery as distinctly bifurcated, but inmiediately describe it as emitting thn 
primary branches (Harrison Allen, 1873, and Bourgery and Jacobs, 1839). Tl 
illustrations in those anatomies are more accurate than the descriptions. Mar 
anatomists copy Tiedeman (1822) without credit, and therefore is di£Bcult 1 
decide to what type their descriptions belong, because an illustration at once d 
cides the type distinctly, w^hether the trunk bifurcates or trifurcates. Erasmi 
Wilson (1844) presents a distinct bifurcation of the trunk of the distal mesei 
teric artery, but directly describes as dividing into three primary branches- 
trifurcating. This accurate anatomist's description was not as accurate as h 
illustration. 

George McClellan (1892) presents illustrations of bifurcation and trifure 
tion of the common trunk of the distal mesenteric artery, but at once assum 
a trifurcation, a description into three primary branches— arteria sinistra, si 
moidea and hemorrhoidal is. Spalteholtz (1898) presents five illustrations wil 
distinct bifurcation of the trunk of the distal mesenteric artery, however, a 
sumes a trifurcation as description or triplicate branches, sinistra, sigmoida ai 
proximal hemorrhoidal is. This discrepancy may be traced through numeroi 
anatomies. 

With these prefatory remarks we will proceed to describe and illustrate tl 
distal mesenteric artery. 

For convenience of description we will divide it into segments, viz. : \ 
trunk; II., branches; III., arches; IV., ** straight terminal vessel." 

I. COMMON TRUNK (TBUNCUS COMMUNIS). 

Origin.— It arises, similar to the other main intestinal arteries, from the ve 
tral surface in the distal third of the abdominal artery. 

Its origin is located opposite the third lumbar vertebra in the region of tl 
bifurcation of the jejunal artery. Its location is on the left ventral and later 
surface of the aorta IY2 inches proximal to the aortic bifurcation and 3 inch 
distal to the origin of the arteria mesenterica proximal. It emerges from tl 
aorta 2 inches distal to the arteria renalis and ly^ inches distal to the arter 
spermatica (ovarica). The common trunk is located practically medially ai 
is unpaired. 

Dimensio 91.— It is the least in calibre of the three arteriae colicae — coli 
dextra, colica transversa, ileocolic. It is markedly less in dimension than tl 
renal and greater than the sermatica. 

It averages one inch in length and one-eighth inch in diameter. 

Course.— It courses dorsal to the peritoneum, ventralward in contact wi 
the left surface of the aorta and obliquely leftward over the surface of the psoi 
Whence it primarily bifurcates in 70 per cent, of subjects (into colica sinist 
and proximal hemorrhoidal) and trifurcates in 30 per cent, of subjects (in 
colica sinistra, sigmoidea and proximal hemorrhoidal). 

The constancy of the distal mesenteric artery is remarkable. The comm< 
trunk is imbedded in a strong sheath of connective and elastic tissue of amp 
diameter allowing marked peristalsis— expansion and contraction, congestl 
and decongestion. The common trunk emits only fine branches to adjacent t 
sue (peritoneum and subperitoneal Issue) until it bifurcates or trifurcates. 

n. BRANCHES OF DISTAL MESENTERIC ARTE&T. 

Though the trunk of the distal mesenteric artery bifurcates in 70 per cei 
of subjects and trifurcates in 30 per cent, of subjects, however, for conveniei 
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X-RAY OF DUCTS BILIS, DUCTUS PANCBEATICUS AND ARTERIA HEPATICA. 

ducts and hepatic artery traversing the 
hepatic branch (B) I 



Tig. es. This illustration represents the hepati 
liver, with tbeii relations. 

Kote that the jejunal artery (proximal meaent 
right liver lobe. Also that the aorla at the foot of (he coeltai 
lobus dexter hepaticus. 

Observe the vena cava (V, H.) and relations to the ductu 

S, jejunal artery. I, Vater's papilla, P, dui^tus pancieaticut 
Note apirality of the biliary ducts and hepatic arteries. 
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of description I shall RKsume that the artery trifiiroiilt's— divides into three 
primary divisions, viz.: (1) arteria colica sinistra; (2) anerin siginoidea; (3) 
arteria heiiiorrhoidaJis proximal. 

Siiiiii? 6(1 per cent, of anatomic text-books pr(«ent bifiireatiipn of the trunk 
of the distal niesenterie nrtt*ry, Our dissections prsttcnted 70 per Ofnt. of snli- 
jects with bifiirfslion of the trunk. 

Some 25 of anatoinif text-books present trifurcatioii of Ihe trunk of the 
distal meseiiterie artery. Our dissections presented 'M [in- i-erit. of sabjeets 
with trifurcation of the Irniik. 

Teu per cent, of anatomic text-books cannot be classed as inaiotaittinK bi- 
furcation or trifurcation of the trunk of the distal mesenteric artery and also 
their illustrations and descriptions frequently do not correspond. 

The plan of the branches of the distal mesenteric artery may be represented 
by the three followintr lables. A, B, C. 

(A) Common Trnnk; (a) Proximal branch— colica sinistrH: (b) dislal 
branch— sipiioidea aud proximal hemorrhoidal. Bifurcation 70 per cent 

(B) Common Tnuik: (a) pniximal brunch— colica sinistra: (bl middle 

it:) 



branch— sigmoidea; (c) distal branch— proximal hemorrhoidal. Trifurcation 
30 per cent. 

(C) Common Trunk: (a) proximal branch— colica sinistra and sigmoidea; 
(b) distal branch— proximal hemorrhoidal. Trifurcation 30 per cent. 

Fig. 1. Arteria Colica Sinistra. 

The arteria colica sinistra or left colica arteria is the proximal branch of the 
trunk of the distal mesenteric arter>^ 

Course.— It courses irregularly, sometimes zigzag leftward and proximal- 
ward dorsal to the peritoneum and over the ventral surface of the left kidney 
(see figs. 38, 50) toward the left colon. 

In its courses it emits fine branches to the adjacent tissue especially to the 
mesenterium peritonei and mesenterica membrana propria, particularly to mesen- 
teric glands. The colica sinistra is embedded in a moderately strong sheath of 
connective tissue of ample lumen to^ permit marked peristalsis— hypermia dur- 
ing colonic functions (sensation, peristalsis, absorption, secretion). 

Branches.— In general the left colic arterv trifurcates, i^ divided into 
three branches, viz.: (a) Proximal branch— ramus (anasomaticus) proximal 
.sinistra— which anastomoses with the ramus (anastomaticus) dextra of the 
Riolan-IIaller arch, (b) Medial branch— arteria transversa forming the arch 
of the ramus media— which anastomoses the ramus proximal to the ramus dis- 
tal, (c) Distal branch, ramus distal, which anastomoses the ramus media with 
the arteria simoidea. 

Dimension.— The arteria colica sinistra is 1/12 of an inch in diameter and 
extends from its bifurcated trunk to the middle of the transverse colon to com- 
plete the *'entero-colic circle'' or the Riolan-Holler arch, which may include a 
length of twelve inches. 

Arches of the Arteria Colica Sinistra. 

In 17 subjects the average number of arches in the arteria colica sinistra 
was 9, the minimum was 3, the maximum was 20. 

The arches of the left colic artery are located between the left half of the 
transverse colon and point where the left mesocolon turns rightward to cross 
the psoas muscle. 

The arches of the left colic artery occupy the renal region. In some sub- 
jects an arch will almost completely surround the kidney (see Figs. 38, 51, 50). 

The arches of the left colic artery are located between the left half of the 
arch producing what might be termed arterial fields. W. Waldeyer, the prince 
of applied anatomy in German, has written excellent suggestions on what he 
terms the ** Arterial Fields of the Abdominal Cavity.'* The arches of the left 
colic artery occupy the left ** renal field.'' The left arch resembles those of the 
proximal colonic segments, especially those of the right colon in dimension, 
form, diameter, of anastomatic vessels and relation to colon. They are charac- 
terized by multiplicity, by maxinnmi and minimum dimension, by irregularity 
of form, by non-com])act anastomosis, by prominent diameter of anastomotic 
vessel, by marked proximity to the left colonic border, by one to three series 
of arches. In some subjects (32, 38, 35) the arches of the left colic artery not 
only lies in contact with the colonic borders but nuiy li(* on the ventral sur- 
face of the left colon. 

'*Vas Coli Tenninale Rectum." 

The '^straight terminal vesser' of the left colon is perhaps slightly less in 
length than that of the proximal colonic segment.s. It is, however, of ample 
length (Vj to 1 inch) for ligaticm or better clamping, durin*^^ resection, lateral 
anastomsis or circular colorrhaphy, without molestin<r the left mesoeolic arches 
which are of significant importance on account of their engairem«Mit in the for- 
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Illation of the Kiolan-IIiillcr m-ch— uiif of thf longest viiscular arches in thf 
bitdy (see Pigs. 35, 36. 4S. 44, 43, 39). The Riolun-Hallei- wreh may measure 
18 inehea. The straight terniiuBl vessels of the left (.■cilif artery is Iwtited be- 
tween the mesoeoliir arches and the right border of the left eolon. 

The arteria coliea sinistra posseaseH twn kinds of "strainht vessel." viz.; (a) 
the hmfi straight vessel, which extends bi-yoiid the colon to supply the appen- 
dix epipiiicus; (b) the "short straight vessel, '* which supplies dorsal and ven- 
tral walls of the left colon only. 

2. Arteria Sigmoidea. 

Ill 11) siilijei-ts the average was four sigmoid arteries. The iiiHxiiiium unni- 
ber was nine. The niiniimim niniiber was two. Some latitude of pereonni judge- 
mem and rtiuation must he considered. 

Ori'gt'/i.— The sigmoid artery may have three distinct origins, viz.: (a) from 
this distal branch of the tnmk iif the arteria mesenteric distal, i. e., fnmi the 
proximal hemorrhoidal artery, (b) directly from the Irnnk of the art.eriH raes- 
enterica distal, i. e., where the trunk trif ureates ; (c) from the proximal branch 
of the tnink of the distal nit'senterie i. e., from the arteria coliea ainistra. When 
the sigmoid artery arises from the distal or proximal branch of the tnuik it oc- 
elli's at a short distance from the bifurcation. It is the middle branch— ramns 
media— of the arteria mesenteriea distal. There may be several sipnoid arteries 
usually 4— fl rauge from 1 to i). see Fig. (23). 

A sigmoid artery may arise from tJie proximal and distal primary branch 
of the trunk of the distal mesenteric artery in the same individual (see Pigs. 
32, 28, 26). 

CoMrse. —The sigmoid artery courses irregularly distalward and leftward 
between the mesosigmoid blades, to supply the sigmoid flexure. It passes ven- 
tral to the psoas muscle and ureter. It forms between the mesosigmoid blades 
an uncertain number of compact amastomalic ai-ches. The sigmoid artery 
anastomoses proximalward with the arteria coliea sinistra and distalward with 
the arteria hemorrhoidalis proximal. In its course the sigmoid artery is en- 
sheathed in powerful c.vlindeis of connetrtive tissue of ample lumen t« allow 
fum'tion, especially peristalsis. The mesenterii memhrana propria in which the 
sigmoid arterj' is imbedded is among the thickest and strongest of mesenteries, 
and generally further hypertrophied by mesosigmoiditis due to psoas trauma. 

"Vas Siymiiuka Tirnniiiih Rirtuin." — The "straight terminal ve.ssel of the 

Zh'mensioHs.— The sigmoid artery is one-tenth of an inch in diameter, and 
from two to four inches in length. 

Arches of the Sigmoid Artery.— In 18 subjects the average number of sig- 
moid arches wa.s 10, maximum 16, minimtim 5. The arches of the sigmoid ar- 
tery are characterized by miUtiplicity. limitation of dimension, prominent di- 
ameter of anaatomatic vessels, solid and compact anastomoses, irregularity of 
form, proximity to sigmoid border, maximum connective tissue sheathes a aerial 
order of two with occasionally three arches. 

The arches of the sigmoid artery resembles in form and dimension the ileo- 
colic arches of the second series of the mesent«ron arches. In general there are 
one to three sigmoid arches of primary order and maximum dimension, the re- 
maining sigmoid arches are of secondary order and minimum dimension. 
sigmoid" may be among the smallest "straight terminal vessel" of the intestine. 
Its length {Y, to IVo inches) is, however, ample for ligature or clamp during 
sigmoid surgical procedures, without mok'sting the "signmid arches" and thus 
avoiding tlie jeopardy of gangrene or sigmoid ulceration from disturbing its 
hlood supply. 

The "vas sigmoidea terminale rectimi" is ensconcfd in thick powerful 
sheaths of connective tissue which is frequently enhanced by sigmoiditis due to 
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Fig. 69, This illaBtTation lepcesents an X'lay of the hepatic ducts dilated seven tim«i 
their normal dimensions, due to a malignant tumor (T) located in the pancreas. The tumoi 
is bisected. The pancreatic duct (P) was dilated to the dimensions of a man's thumb — 
perhaps 40 times its normal dimensions. The dilated hepatic ducts would compromise tbe 
artena hepatica and vena cava (hepatic circulation). The man from whom I obtained thia J 
specimen lost 100 pounds in weight during the last three months of his life. 

The carcinoma at (T) obstructing the ductus choledochus communis and ductus pas* I 



sifTiiioitl vessels may occui 



paiiHs traiiiini. I'erhapsi fmir to six stniiirht It.T 
to the inch, abntiduntly supplying the sigmoid. 

The straieht lermiunl vesael of the sigmoid in dimensiun (length atid dial 
eter) and niimher lies midway between those of the entenm and cotun. 
pass to the dorsal and ventral wall of the si^ioid. There are two kinds ( 
"straight tenninal vessels" supplying the sigmoid, viz.. a "long straight v« 
which passes from the sigmoid arch to the appendix cpiploicns and » "ahoi 
straight vessel" which parses to the ventral and dorsal surface of the Higinni^ 
and does not supply the appendix epiploieus. The "long straight vessi-l" jn tb 
sigmoid averages about an inch in distance from each other. 

In order to expose the "straight vessel" of the sigmoid it must linrt hi* frew 

liberated from il meyosigmoitl adliesimis, due to the psnns trHitma. whieh ix?ca 
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in about SO'/c of adults when the "straight Tessel" may be attaekini from the right 
or left side of the meaosigmoid. 

A powertitl crushing elamp will an-est the hemorrhage in the "straight ves- 
sel" in two minutes. 

3. Arteria Hemorrhoidalis Proxinial. 

The [iroxiiiijil iuMMorrhoidMlis iirtiTv is the distal hrnneh of the distal iiieseu- 
terie artery of which it appears as h direct continuation. 

Course— It couises distalward dorsid to the peritoneum intimately adjacent 
tu distal abdominal aorta, ventral to the left common iliac artery and ureter on 
the left side of the promontorium, on the left ventral surface of the sacrum be- 
tween the blades of the mesosigmoid and mesorectuin and on the dorsal surface 
of the rectum whence it bifurcates and anastomosi's with the arteria heiiior 
rhoidalis media (from the ventral division of internal iliac) and arteria hemor- 
rhoidnlis distal (from the internal pudic). Some six inches pnixinial to the anu'i 
the proximal hemorrhoidal artery bifurcates and each branch courses along the 
' lateral border and of the sigmoid and rectum. About five inches proximal tw tlie 
anus each of these lateral branches subdivide and bifurcate into three or four 
branches which pierce the rectal muscular coat three inches from anus. 

These branches located at regular intervals in thi' lateral wall pass distalward 
between the rectal muscularis and nucosa to the anns. At the distal end of the 
rectum the proximal hemorrhoidal artery unites in loops and anastomoses with 
the arteria hemorrhoidal medial and distal. The pmsinial hemorrhoidal artery 
units 110 rightward branch from its right side (oxLi'pt fine threa<ls tor the nour- 
ishment of the peritoneum, niembrHUH riie.ienterii-H prtipria nnd mesenteric 
^■lands). 

In the majority of subjects Ihe ai-terin siirmoidea is a branch of Ihe arteria 
hemorrhoidal is proximal. 

Di>ieiisioH».— The diameter of the proxiiiini hemorrhoidal artery ia one-eighth 
of an inch and its length is twelve inches. 

Arclifs of the I'riiximnl Hemorrhoidal Artery. — \i\ 20 subjects the average 
number of the hemorrhoidal arches was 5, the maximum was H. The minimum 
was 2. The arches of the hemorrhoidal arteries are formed by the aiuistomosis 
of its branches with those of the sigmoid artery. 

When the proximal hemorrhoidal artery ceases to produce arches it bifurcates 
about five inches prnsimal to the anus, and attemls the distal end of the sigmoid 
and rectnm. The arches of the distal hemorrhoidal artery arc characterized by 
limited number of maximum and miuitiium dimension, solid and compact anas- 
tomosis, significant diameter to the anastomotic artery and pni-timlty to the t^iii- 
moid border. 

There is frequently one arch of maximum dimension (see Figs. 2fi, 35, 2W, 32, 
43, 39, 42. 41. 44. 47) accompanied by several of minor dimension. In general 
there is in the arches of the proximal hemorrhoidal artery one of maximum di- 
mension and several of minor dimension. 

V»s Proximal Hemorrhoid^iia Terminale Rectum or "straight terminul ves- 
sel" of the proximal hemorrhoidal artery are distinct, of ample length {% to 1 
inch) for ligature or clamp without molesting the arches of the proximal hemor- 
rhoidal artery. The "straight vessel" emitted from the arches of the proximal 
hemorrhoidal artery are less in number and greater in dimension than those of 
the sigmoid arlerj'. The pniximnt hemorrhoidal artery arches average half the 
number of those of the sigmoid and left colic arteries. Between the last arch of 
the proximal hemorrhoidal arterj- and its primary bifurcation there is n space 
distal end possess only one kind of "straight vessel" as there are no appendicae 
free from the large "straight vessel." Tlie proximal hemorrhoidal artery iit its 
epiploicae requiring a long and short "straight ve^el." 
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m. ARCHES OF DISTAL MESENTERIC ARTERY. 

In 20 subjects the average number of arches in the distal mesenteric artery 
was 25, the maximum was 41, the minimum was 12. The arches of the distal 
mesenteric arter>' composed by the anastomoses of its branches are characterized 
in general by both maximum and minimum dimensions, by both compact and 
noncompaet anastomosis, multiplicity, and, limited number, marked diameter of 
anastomotic vessels, pronounced irregularly of form, proximity and nonpn^x- 
imity to the colonic border, by circumscribing definite areas and marking: the 
Imiits of viscera and serial arder from 1 to 3. 

The distal arteria mesenterica forms two kinds of arches, viz. : (a) nieso- 
coionic arches which conduct the blood to the colon, powerful arches with an- 
astomotic arterie-s of significant diameters, (b) Peritoneal arches, arches which 
conduct blood to the membrana peritonei, mesenteric glands and membrana 
mesenterii propria, arches with anastomic vessels of limited diameter. 

The arches are located between the trunk and the *' straight terminal ves- 
sel'' of the colon. The mesocolic are located practically adjacent to the colon ^ 
rather than the aorta. 

In the sigmoid artery the arches are characterized by marked multiplicity 
and compact, solid arch, conducting a vast volume of blood. The sigmoid ar- 
tery averaged 10 arches, the maximum number was 16, the minimum was 4. 

The arches in the left colic artery are characterized by almost the same qual- 
ities (number, dimension) as those of the sigmoid. The left colic artery average 
9 arches. The maximum number was 20, the mimimum was 3. The arches in 
the proximal hemorrhoidal average 5. The maximum was 12. The minimiun 
was 2. 

rtUity of Arches.— The arches of the arteria mesenterica distal are composed 
of significantly large arteries conducting a large volume of blood. The function, 
physiology, of the distal mesenteric arteries is to direct the blood volume in max- 
imum currents to required localized points of the colon when local function (sen- 
sation, absorption, secretion peristalsis) is required precisely similar to the solid 
anastomosis of the utero-ovarian artery (the genital vascular circle) which can 
direct a maximum blood current to a localized point in endometerium or endo- 
salphinx to nourish an ovum or neoplasm. 

Arches insure uniform distribution of blood volume. If the blood current 
be obstructed to a territory the arches enable it to be sufficiently supplied by 
collateral anastomosis. 

The mesenterial arches of the tractus intestinalis, solidly and compactly an- 
astomosed through inosculating arteries of significant diameters, accommodate 
themselves to the pasition and state of distentions and contraction of the tractus 
intestinalis. Blood intitiates, produces function, and when any local intestinal 
segment required its function exacerbated enormous blood volumes can be coi;- 
centrated on the desired segment by means of the voluminous mesenteric arches, 
while other intestinal segments will be suplied with sufficient blood for their 
tissue nourishment. The mesenteric arches with their significantly diametered, 
inasculating arteries are doubtless a phylogentic development of the tractus 
intestinalis these remarkable mesenteric arches with such solid and compact 
anastomosis through such maximum diametered arteries are an evolutionary de- 
velopment to accommodate function of the tractus intestinalis. 

Arterial Fields of the Distal Mesenteric Artery (Areae Arieriacae). 

The branches of the distal mesenteric artery form characteristic arches on 
the dorsal wall which circumscribe definitive or independent fields. The arterial 
arches project the peritoneum ventralward, and in this fold may be felt the pul- 
sating artery. These arterial fields are so arranged that positional relations of 
viscera may be established and a knowledge of the arterial field may be ultilized 
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ARTERIA HKPATICA, DUCTUS HEPATICUS, DUCTUS PANCREATICOS. 

Fig. TO. This illustritinn represents an X-ray of the hepatic arteTj, hepatic dncta, vena 
cava, aad ductus pancieaticus. 

Observe the dimenaions, lelationa. bifurcations, and angulations of the gieal stnictnies 
(ducts and aitenes) that traverse the liver. 

The injections of the hepatic structures were executed under similar pressure. The X- 
lays in all the illustrations were highly magnified and employed as a model by the artist, Dr. 
Zan D. Klopper. 

1, Vater's papilla. P, Pancreatic duct. S, ductus pancreaticua accesorius (Santorini'a 
duct). 

Note spirality of ducts, arteries assume spirality. 

for looaUzatioii of vi.si'cru iliirintr pi'i-itonutoTiiy. Arterial fields are only of prae- 
tieal worth ou the dorsal alKliiuiiniil wall. The nrterial fields (arches) are of less 
practical value in the areas of lueseQterieH of maximum length and mobility. 
However, the "ileocolic circle" and the Riolan-llaller arch will always demand 
the moat careful respect in intestinal surgical procedures. They are arterial 
fields of practical importance. It the colon transversura be reflected proximal- 
ward the preat field of the Riolan-HaJler arch is visible— the right, the lesser 
and the left the greater (see Figs. 3t*. 41, 42. 23, 27, 28). The arterial field of 
the Riolan-llaller arch is reduced, divided when an arteria transversa aceessoria 
is present. The artery of Waldeyer is present sufficiently frequent to consider 
it constant in surgical procedures. 

The left side of the Riolan-Haller arch is the arterial field which concerns the 
distal mesenteric artery, it is the renal field, area renalis sinistra. In my opin- 
ion the renal field is the only one of practical value among the arches of the dis- 
tal mesenteric artery. Prof. Wm. Waldeyer, the master of practical anatomy in 
Germany, adds the ureteral field, area urteriea sinistra; however, I am unable 
to view it as of practical value during peritonotomy. The arterial fields are the 
most pronounced in space in infants. In the left renal field may also be found 
not only the left kidnev but the adrenal, a large segment of the ureter, a por- 
tion of the gastrium, pancreas and spleen. The sigmoid arches present no ree- 
ogniKable. established arterial field. 
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Frequently the left renal arterial field inelildes the distal portion of the kid- 
ney only, especially in adults. 

In maximum arterial fields with minimiun panniculusadiposus the center of 
the field may be so depressed that it appears like an inverted dome. The peri- 
toneal border of the arterial field appears markedly projected like a ring, with the 
artery coursing in its circumferential fold which in pronounced spare subjects 
produces the appearance that the artery possesses a kind of mesoanguim. The 
arterial fields, arae arteriacae, may not be observed only but palpated also. I 
have associated two aterial fields with the distal mesenteronic, viz.: The left 
Proximal *^ major mesocolic circle" and the left distal ** major mesocolie circle." 

4. Straight Terminal Vessel of the Distal Mesenteric Artery. 

{Vas Coli Terminalc Rectum.) 

Surgery is the father of anatomy. Practical and experimental surgery dem- 
onstrate that the ^* straight vessel" of the disal mesenteric artery is the most sig- 
nificant of all its segments (trunk, branch or arch). The ** straight vessel" is the 
safe location for the application of the ligature, but especially the powerful 
crushing clamp. Its ample length avoids ligation or clamping of the mesocolie 
arches which might initiate colonic gangrene or ulceration of colonic mucosa. 
The * * straight vessel ' ' of the distal mesenteric artery is located between the peri- 
pheral mesocolonic arch and the mesocolie border. 

The dimension (length and diameter) of the '^straight vessel" of the distal 
mesenteric artery is of ample length (V2 to l^/> inches) through its entire distri- 
bution to be ligated or preferably clamped with powerful pressure forceps with- 
out molesting colonic wall or mesocolie arches. 

There are two kinds of ** straight vessels" at the periphery of the distal mes- 
enteric artery depending originally on the presence or absence of the appendix 
epiploicus. 

There is: (a) The **long straight vessel" which extends from the mesocolie 
arch to the colon and eventually in the interior of the appendix epiploicus to 
supply its tissue. The *'long straight vessel" will perhaps average one to the 
inch and is one-third greater in dimension (length and diameter) than that of 
the ** short straight vessel." 

There is: (b) the '* short straight vessel" which extends from the peripheral 
mesocolie arch to supply the dorsal and ventral colonic wall. The ** short 
straight vessel" will perhaps average four to the inch, and is one-third less in 
dimension (diameter and length) than that of the '*long straight vessel." 

The *' straight vessel" of the distal mesenteric artery differs in character- 
istics, number, dimension in the three different distal colonic segments— left 
colon, sigmoid, rectum. 

A general characteristic of the ** straight vessel" of the distal colon is that 
it emerges from the arch as a single trunk and bifurcates with equal volumes or 
unequal voluiire. If the bifurcation be of uniform branches they extend either 
all to one surface of the colon or some extend to the dorsal, and some the ventral 
surface of the colon. 

If the bifurcation of the ** straight vessel" result in unequal diameter in its 
branches all the branches may extend to one surface of the colon or divide, siinie 
supplying the donsal and some to the ventral colonic surface. If one branch 
of the bifurcation he of markedly less dimension than the other the smaller 
branch not infrequently spirally rotates about the larger. The distal mesenteric 
artery possesses a spiral state. The ** straight vessel" may arise from the median 
surface of the ** mesenteric arch" and pass lateralward to the colon by coursing 
dorsal or ventral to the arch. In general the ** straight vessel" originates from 
the circumference of the mesenteric arch most adjacent to the colon, however, 
occasionally it originates from a mesenteric arch located more medianward 
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[ sdjawnt to the tniiik. Thi' ehjiractoristies nf the "str;ii^'ht vessel" of the left 

n are: It is of aiiffiuient length for ligation or clatupiug without, danger 

Ito the inesoeolic arch or colonic wall. Not infrequently the arch of the arteria 

rcolicH siuiatra lies in contact with the left mesocolic border or on the ventral 

[ surface of the left colon (see Figs. 3S. 37, 35, 32) lending the appearance that 

I the "straight vessel" was atisent. , However, the "stra^ht vessel" is not ab- 

1 Bent and by tension in opposite direction on the arch and left colon the 

"straight vessel" becomes evident. Slight blunt dissection will expose ample 

lengths for ligation or clamping. Should the arch of the arteria eolica sinistra 

be ligated it might be a segment of the Riloan-Haller arch and be accompanied 

by the disaster of colonic gangrene or colonic nlceration. The "straight vessel" 

located in the bifurcation of the branches of the arteria eolica sinistra fre<}uently 

t present marked length and diameter. 

The "straight vessel" of the arteria sigmoidea le greater in niuiiber, but less 
I in dimension than those of the left eoliearterj'. In short, the "straight vessel" 
[ except perhaps those supplying a short segment of the distal ileum, the sigmoid 
i possesses the "long straight vessel" and the "short straight vessel" similar to 
[ other colonic segments in which the appendix epiploieus is situated. The 
I "straight vessel" of the sigmoid is of ample length (V-; to I'/a inches for safe 
' ligature or elamp. More vigorous blunt dis.scetion is retfuired to expose the 
'•straight vessel" in the sigmoid than in another segment of the colon an account 
I of maximum tissue in the mesosigmoid. However, on account of the solid and 
compact anastomosis of the sigmoid arches an accidental ligature or clamping of 
[ A messoaignioid arch would pi-obably not jeopardize the vital integrity of the aig- 
I moid. 

The "straight vesser' of the proximal hemorrhoidal artery resembles the 
! "straight vi-ssei" of the arteria coliea sinistra, in number and dimension. When 
the arches of the proximal hemorrhoidal art«ry ceases the "straight vessels" 
emerge fmm branches, produced by its repeated bifurcation, in regular order 
I and at equal intervals, being frequently of marked dimension. At the distal 
I portion of the rectum the " straighl-vessel " unite in loops on the dorsal and 
' ventral snrface of the rectum. 

THE "ENTEEO-COUC CIRCLE." 



The 



■ K„lr, 



Dissection- Inject completely through the arch of the aorta the abdominal 
L viscera. Incise the abdomen wall enicially. reflect the transverse colon pro.ximal- 
I ward, remove the distal mesocolic blade and the transverse colic artery with its 
f '■'Entero-colie circle" will' be exposed. 

Synonyms, Eittcn>-Colic Arch. Areas iransvtrsus dushcoUcus. 
Arcus Colicus transversiis. Anastx>motica Magna. 
The greatest vascular arch. Are of Jean Riolan, French Anatomist flSSO- 
f 1657), professor in Paris, Arcus RiolaDi, L' Arcade de Riolan, Are of Albertua 
I Von, Haller, Swiss Anatomist and Physiologist {1708-1777). professor in Berne, 
' i-eu8 Ilallerii. The Arc of Haller. The Kioi/i.i-//«i/<:r .^rcft (Byron Robmaon). 
Origin. The " Entero-colic circle" or arc has a left origin from the proxi- 
f mal end of the jejunal arterj- (Ex arteria jejnnalis) and a right oripn from 
\ the eolica sinistra, which is a branch of the arteria mesenteric distal. Practically 
the "Entero-colic circle" possesses a right origin from the jejunal artery and a 
left origin from the distal mesenteric artery (the remaining segment of the 
" Entero-eolic circle" is completed by the trunk of the distal mesenteric artery, 
the segment of the aorta located between the origin of the jejunal artery and the 
distal mesenteric arterj-, also the proximal segment of the jejunal artery). 

Course, The segment of the " Entero-oolic circle" of interest to medicine 
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DUCTUS BILIS AND DUCTUS PANCREATICUS. 

Fix. 71. Tbia ilJuslratioa represents an X-ray of the taepatic and pancreatic ducts. 
MIote the spiiality of the ducts, their anguiation, their caliber, their bifurcation. 
1 1. Vater's Papilla presents a common orifice for the ductus choledochus and ductus psn- 
[cremlicus. 

Sa presents the orifice of the ductas paocreaticua accesaoiius (Santorini's duct.) 

C, ctaolecyst. 

The arteries, veins and ducts of the liver practical!; follow identical routes. 



and surgery conrsfs from its ripht origin in the jejunal artpry obliquely ven- 
tralward and riE:htward between the trnnsverse mescwolit- blades, along the border 
of the transverse mesoeolou to the spleuie llexiis. whence, it continues it.i course 
along the border of the left nieao colon to the left origin from the trunk of the 
dista! mesenteric artery. 

The course of the "Entero-colic Circfie." through the transverse meso-colon 
as regards the distance from the border of the transverse colon presents con- 
siderable variation on account of the factor of the presence or absence of super- 
imposed minor vascular art^hes. which re<iuire space— increasing the distance 
between the transverse colon and the circumference of the "Entero-colic circle," 
The superimposed minor vascular arches are interposed, interpolated, between 
the periphet>- of the "Entero-colic circle" and the transverse mesocolon, especi- 



ally marked in numbers at the colon fiexures, aiding not only solid and compact 
anastomosis but insuring the safety of surgical operations, by enabling the 
surgeon to avoid the ligation or clamping of the main ' ' Entero-colic Circle." 

Superimposed arches on the circumference of the Riolan-Haller Arch in- 
crease the distance between the transverse colon and the Riolan-Haller Arch." 

Diynetmons. The dimensions of the * * Entero-colic circle," is extremely 
variable, mainly depending on accessory arteries, single or multiple and re- 
sulting arches. The less the number of accessory arteries, the greater the 
single arc and vice versa. 

Fig. (23) presents a typical example of numerous accessory arteries and 
diminished size of arches. 

The mtsocolic arc of the '*Entero-colic circle'' will frequently measure 15 
inches in length, in some subjects 18 inches. The complete **Entercronic cir- 
cle" may measure two feet. 

The lumen of the mesocolic segment of the ' * Enterocolic circle" is per- 
haps 1/lOth of an inch in diameter. It is evident that a single vascular arc 
of 18 inches in length is vastly more jeopardising to health and life than an 
arc of less length. If a single giant arc like that belonging to the * * Entero-colie 
circle" becomes, ligated, clamped or obstructed by an embolus, the colon be- 
comes jeopardized to ulceration and gangrene. Through accessor^' art'eries 
multiple arches are created, increasing the solidarity and compactness of the col- 
lateral circulation in the arc of the * ' Entero-colic circles." Through multiple 
arches the collateral circulation is increased in efficiencv and certitude. The 
pictures of figures (26) and (28) telLs the story of a single are and multiple 
ones, a thousand fold better than descriptions. 

Figure (26) presents the '*Entero-colic circle" with practically a single 
mesocolic arc and collateral circulation is at a minimum. Obstruction of the 
single arc would jeopardize the minimum collateral circulation— inviting ulcer- 
ation or gangrene of the colon. 

Figure (28) presents the mesocolic are of the '*Enteronic circle" wdth multiple 
accessory arteries and consequently multiple arches, resulting in maximum 
collateral circulation. Obstruction of any single arc would be, by ample col- 
lateral circulation, immediately compensated. Multiple arteries and arches in- 
crease the efficiency, safety and certitude of the collateral circulation. Hence 
the dimension and efficient circulation of the * ' Enterocolic circle" depends on 
the number of accessory arteries and consequent created arches. The * * Entero- 
colic circle" is chiefly diminished, interrupted by the accessory transverse colic, 
or what I eponymize as Waldeyers artery, see figures (27), (28), (38), (40), 
(41), (42), (47). 

Form. There are several forms of the * * Entero-colic circle," depending 
on the anatomic fact whether the transverse colic artery originates independently 
or as a common trunk with the right colic artery and also whether there 
exists an accessory transverse colic arterj^ (Waldeyer's Artery). 

1. The form of the *'Entero-colic circle" when the transverse colic arterj'^ 
arises independently from the jejunal ai-tery, see figures. (23), (25), (33), (35), 
(36), (37), (40), (43), (45), (64), (66). 

In general the more proximalward the transverse colic artery originates from 
the jejunal artery, the less the entero colic arc will be in dimension. Hence, 
with an independent origin, from tlie jejunal artery for the transverse colic 
artery, the dimension of the ** Entero colic circle" will be medium or minimum. 

The independent origin of the transverse colic artery, located well proxi- 
malward, not infrequently divides the mesocolon into a right proximal '* major 
mesocolic circle"— and a left proximal ''major mesocolic Circle"— arterial fields 
of similar dimensions, see figures (34) (37). 

2. The fonn of the ''Entero-colic Circle" when the transverse colic artery 
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[ ames as ti coiiunon Iriiiik with the ri^ht oolJc arteries sw tigiu'i's {2'2\. (20), 
I (30), 132). (39). (44). (46), (47), (50), (51). (52), (54). ^55;, (aS). (69). 
I (62). In general if the transverse colic artery onpnates as a common trnnk 
I with the right colic artery, the "'Enteronic circle" will be of majciiuum or 
I mediiim iliraenHiou. The more distalward the common trunk of the right nnd 
[ transverse colic arteries ia located on the jejuoal artery, the greater is the 
I dimension or area of the "ileocolic circle." With a eommtm tnmk (for right 
' and transverse eolic arteries) located well distalward on the jejunal artery 
j generally the mesocolon is divided in a. lesser right proximal "major mesocolic 
!■ circle"— and a greater left proximal "major meswolie circle"— arterial fields 
[ of unetiiial dimension, see figiu'e.s (30), (32), (40), (44), (46), (54). Thougli 

the arterial fields of the right and left proximal "Major mesocolic circles," 
I formed by the Kiolan-Tlaller arch are of less anatomie prominence surgical 
I utility tlian the right and left distal "Major mesocolic circles" yet in surgical 
I procedures on the transverse colon, they may be of extrenn' practical utility. 
I 3. The form of the "Entei-on circle" when it is interrupted by aeees- 
l aory arteries. a& an arteria colica transversa acc#ssoria (Waldevers Artery), 

see figures (27), (28), i:J4). (38). (41). (42). (47). (5H). (59). '(62). Acces- 
Isory transverse arteries multiply arches, changing the form of the "Eiitero-eolic 
[ circle " from that of a single circle to that of multiple collateral and eou- 
[ centric circles, increasing the efficiency and fortifying collateral circulation, see 
[fipires (38), (47). (58). 

I The arteria transversa aceessoria occurs with sufficient frei|neucy to entitle 
I it to a uaiue, aud in honor to profesajr W. Waldeyer of Berlin, (iermany, in 
I recognition of his excellent contributions. I have eponymized it iis "Waldeyer s 
I artery." Accessory arteries multiply arches, especially in the hepatic and 
[ splenic flexures of the colon, aiding efficient blood supply and increasioi; the 
I safety of surgical procedures. 

I 4. The form of the "Entero-cotic circle" surmounted by minor vascular 
I arches, see tigures (22), (30), (32), (:irj), (38). (440), (il\, (42), (43). (44), 
I (45), (47), (50), (54), (55), (64). The greater the number and dimensions of 
I the superimposed minor arches on the "Entero-colic circle" the more efficient 
I and certain is its collateral circulation, also the superiniposed arches increase 
I the safety of surgical procedures on account of inc,rea3e<l facility of avoiding 
I the obstruction of the umin circumference of the "Entcrocolic circle" by ligatuni 
\ or clamp. 

I 5. The form of the "Euterocolic circle" with no surmounted or imposed 
I minor or vascular arches, see figures, (23), (25). (2fi), (27). (28). (32) .(34), 
I (36), (37), (39). (46). (58). (59), (62). The single vessel forming the 
' " Eutero-colic circle" with no snpcrimiiosed minor arches is aecompanied with 
If the particular duuger of becoming ligHted or clamped during transverse colon 
I resection, or obstructed by an embolus, figures, (25) and (32) are typical ex- 
■ amples. However, the "Straight terminal vessels" of the "Entero-colic circle" 
I is of ample length (1,2 to 2 inches I for ligature or elniiip without eomproiuising 
I the great arch. Blunt disseetion reveals with facility Ihr cooMtant presence and 
D-tmple length of the "straight terminHl vessel" fur snrniciil a]>plication. 
I The above forms of arches in the "Entero-colic ein-l.'" iire of interest 
I clinically and siirgii'Hlly. 
I Conclusions Regarding the "Enteronic Circle." 

I Definition. The eutero-eolic arch, the meso<rolic arch. The Riolan-llaller 
Farch. Arch of the transverse mesocolon. 

I The seguient of the "Enteronic Circle— The Riolau-llaller arch— of interest 
i in meilieine nnd surgery has two origins, viz; a right origin from the jejunal 
I artery and a li-ft origin froin the distal mesenteric artery. The "Enteronic 




circle"— the traiiKversc niesociHc arch — inoseulBtPs thi' pruxiinii] uiesenteri 
artery with the distal mesenteric artery. 

The "Enteronic circle" joins the blood eurreul of the enteron with i 
colon, the arteria coliea transversa (Ex arteria jejunalis) inosculates with 1 
arteria coliea sinistra (Ex arteria mesenterica distal) solidly and eonipnctly n 
anastomosing, uniting the blood current of the entewn and colon for the pur- J 
pose ot controllinii function (sensation, absorption, secretion, peristHlsiB). 

The "enterocolic circle" unites directly the enteron with the colon by nie 
of a single continuous artery, (perhaps 18 inches in len^h) extending in a cu 
form through the meso-colon from the jejunal arterj' to the distal mesenteri 
artery. 

The course of the "Entero-colic circle" is that of a curve through the tram 
verae mesocolon adjacent to the border of the transverse colon. 

The form and dimension of the Riolan-IIaller Arch depends on the locatioi 
of its (a) right oriRin from the jejunal artery and (b) left origin from the dui 
tal mesenteric, (c) also whether the right origin is (d) independent from the 
jejunal arterj- (55%) or arises as (e) a conunnn trunk with the right i 
(45%). (f) The form and dimension depends on the presence or absence of ae^ 



eessory arteries with cousetiuent accessory arches, (gj On the presence or ab- 
Bcnce of auperinposed minor arches, (h) the mesoeolic arch— Riolan-Haller arch 
—may measure 15 or 18 inches in length, the entire circuuiference of the "en- 
teronic circle" may measure 20 inches to two feet. 

Accessory arteries frequently interrupt, divide the " enter ocolic circle" to the 
advantage and certitude of colonic circulation, A single artery or arch for the 
"entero-colic circle" endangers the integrity of colonic circulation from em- 
bolus, and during surgical procedures from ligature or clarap. Accessory ar- 
teries multiply the efficiency and safety of circulation by abiuidant collateral 
circulation. Multiple vascular arches increase peripheral circulatiou by abund- 
ant collateral anastomosis. The frequently occiiring accessory transverse artery 
or "Waldeyer's artery" fortifies the integrity of the "enteronic circle," in- 
creasing the collateral circulation of the colon, 

Supcrinposed minor arches are a significant feature and occur frequently in 
association with the "entero-colic circle." The superinposed arches increase the 
integrity of circulation by abundant collateral anastomosis, thus avotding the 
chief danger of emliotus. The superimposed arches increase the safety of sur- 
gical procedures on the transverse colon, by allowing ample space for ligature 
and clamp without compromising the main arc, 

It is of extreme practical significanee in surgical procedures on the trans- 
verse colon that the "entro-eolic-circle" or Riolan-Haller arch be not (tbstruoted, 
by ligature or ciamp, as it might jeopardize the colon to ulceration or gangrene. 

The "straight terminal vessel" of the " enlero- colic circle" is of ample 
length (i/i. to 2 inches) for the ligature or clamp, without compromising the eir- 
cumferenee of the main arch, and consequently jeojardizing the transverse colon 
to ulceration or gangrene. 

Waldeyer's arterj- makes more solidly and compactly the circulation of the 
transverse colon, the magnitude of which endangers peripheral in th" entero- 
colic circle. Mulitple vascular arches insure ample peripheral circulation by 
abundant collateral anastomosis. 

The clinical sigmfication of the "entero eolic eircle" or mesoeolic arch is its 
intimate relations to the transverse colon, as regards hyperacmia for digestion, 
self nourishment, embolus and surgical procedures. During resection of the 
transverse colon, the "straight terminal vessel" alone must be clamped or 
ligated, not the "entero-colic circle." Ligation or clamping of the "entero- 
Eolic circle" might jeopardize the transverse colon to ulceration, gangrene. 

The fuiiclwnation of the " entero-eolie circle" is produced by stimulating 
its automatic specialized peripheral ganglia (Aiierbach's and Billroth VMeiss- 
ner's). which dilates its arteries, enticing hyperaemia, engorgment for phy- 
siologic purposes— not merely tissue nourishment. The "enteronie circle" is 
the apparatus for executing hyperaemia, engorgement of the transverse colon. 
The utility of the "entero-colic circle" or the Riolan-Haller arch is to main- 
tain a continuous maximum blood volume to the transverse colon with niax- 
imnm collateral circulation for physiologic objects, also to transport blood vol- 
ume from enteron to colon or vice versa as required for localized function (sen- 
sation, secretion, absorption, peristalsis) in enteron and colon. 

In important viscera there is a tendency to form the "inosculnlion circle." 




SECTION III. 

ARTERIAL FIELDS OF THE ABDOMEN. 

Areae Arteriacae. 

Proximal and Distal ^^ Major mescolic circles.'* 

The branches of the proximal and distal mesenteric arteries form characteristic 
circumscribing circles, arches, definitive, independent arterial fields or arterial 
areas. 

The colic arteries present prominent arterial fields on the dorsal abdominal 
wall which circumscribe viscera and form marked visceral boundaries. 

The '*mesocolic circles" or arches are so arranged that established visceral re- 
lations exist between them and the abdominal viscera and knowledge of the re- 
lations of *'mesocolic circles'' and viscera is of practical value in abdominal sur- 
gery. Conditions may arise within the abdomen, from abcesses distorting vis- 
ceral relations or excessive accumulations of fat, where palpation of the pulsat- 
ing artery of the *'mesocolic circle" may enable the operator to benefit the patient. 

I have designated the arterial fields (areae arteriacae) as I, II, III, IV, see 
figure 55. The practical arterial renal fields are 1 and III. The arterial fields marked 
II and IV are those of the transverse mesocolon, and the fourth field produced by 
an accessory transverse artery. Mobile circles are of little practical value in per- 
itonotomy except to mark the boundaries of vascular arcs which should be not 
liirated or clamped. See figures (38) (50) (54) (55) (57) (59) (62). 

The branches of the proximal and distal mesenteric arteries form characteristic 
arches on the dorsal wall which circumscribe definitive or independent field. The 
arterial arches project the peritoneum ventralward and in this fold may be felt the 
pulsating artery. These arterial fields are so arranged that positional relations of 
viscera may be established and a knowledge of the arterial field may be utilized 
for localization of viscera during poritonotomy. Arterial fields are only of practi- 
cal worth on the dorsal abdominal wall. The arterial fields (arches) are of less 
practical value in the areas of mesenteries of maximum length and mobilitj\ How- 
ever, the ^'ileocolic circle" and the '*Enterocolic circle" will always demand the 
most careful respect in intestinal surgical procedures. They are arterial fields of 
practical importance. If the colon transversum be reflected proximalward the 
great field of the **Enterocolic Circle" or ( Riolan-Haller arch) is visible — the 
right, the lesser, and the left the greater, see figs. (23) (27) (28) (38) (41) 42). 
The arterial field of the '^Enterocolic Circle" may be reduced, divided if an ar- 
l€ria transversa accessoria be present. The artery of Waldeyer is sufficiently fre- 
(juent to consider it constant in surgical procedures. The left side of the ** Entero- 
colic circle" or Riolan-Haller arch is th? arterial field which concerns 'the distal 
mesenteric artery, it is the renal field, area renalis sinistra. In ray opinion the left 
r^nal and right reno-duodenal fields are the only ones of practical value among the 
**^Iajor mesoeolic circles." Professor Win. Waldeyer, the prince of applied ana- 
tomy in (lermany. adds the ureteral, area ureteric sinistra, however I am unable 
to view it as of much practical value during peritonotomy. The arterial fields 
are the most pronounced in s'pace in infants. In the left renal field may also he 
found not only the left kidney but the adrenal, a large segment of the ureter, 
a portion of the irnstriiun. pancreas and spleen. The sigmoid arches present no 
recognizabh* esta]>lished arterial field. Frequently the left renal arterial field in- 
cludes the distal porticm of the kidney only, especially in adults. 
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DUCTUS HEPATICUS. ARTERIA HEPATICA, VENA CAVA. 

Fig. 73. This illustiation represents the relations, dimenaion, bifufcations, angulations, 
constrictions and dilatations of ducts and aiteiies of the liver. 

Observe that the gastric artery (G, A.) emits a branch to the left liver lobe, but does 
not replace the left hepatic artery. Note that Ihe common trunk (H, A.) of the gastro- 
hepatic artery bifurcates prematurely. 

C. A., coeliac axis. 

S. A., arteria splenica. 

In general the right hepatic artery is double the dimensioD of the left. In this subject, 
on account of the large dimension of the left liver lobe, the left hepatic artery is consid- 
erably laiger than the right. The hepatic ducts present the same proportional dimensions. 

In this subject there is a strong bepato-gastric branch supplying the lobus hepaticus 
sinistra — an important artery in gastrectomy. Artctla hepatica deitra courses dorsal lo 
vena cava ductus choledochus communis and ductus regurgitate cysticus. 

Hepatica ducts and arteries course practically in identical channels and sheaths. 

Ill riiHxiiiiiiiii arterial fluids with niiiiiiiiiiiii |i(iiinicnliisiuiip(i«iis tiif ceuti-r iif 
Ihp tiekl mny In* an tlpprfwi-d tliat it appciii-s like ati invcrli-d dome. The peritoneal 
border of the arterial field appeai-s markedly projected. like a riug, with the artery 
coursing in its circnraferentitil fold which in primotinced spare subjects producea 
the appparanoe that the artery posHpsses « kind of niesnanKiiini. The arterial 
fiplds. areae arteriaeae. may not be oltserved only but palpated also. I shall not 
include the "ileocolic circle" in "Arterial Fields" or in the"5Iajor mesocolic eir- 
eles," becBHse it. belonjis to the combined ileum and colon, also the "ileocolic cir- 
cle" is snch a primordial prominent vascular landmark, and such a typical "in- 
osculation circle," that it shoidd be considered separate and independent— a eon- 



stant structure, a constant location of supreme vascular importance— a standard 
structure, for adjacent, anatomic vascular arrangement, and an * * inosculatwn 
circle'* of vast physiologic importance. The stimulation of its automatic, special- 
ized, peripheral ganglia (Auerbach's and Billroth-Meissner's) produces dilation 
of its vessels. 

A few brief remarks will be hore presented on what I shall designate the 4 
arterial fields, or ** Major mesocolic circles" of the proximal and distal mesenteric 
arteries. 

I. THE BIGHT DISTAL 'BIAJOB MESOCOLIC CIRCLE." 

The right distal mesocolic arterial field. The reno-duodenal arterial field. 

The right distal 'Wlajor nusocolic circle*^ or arterial field is located in the right 
distal quadrant of the dorsal abdominal wall, see figures (26) (28) (36) (38) (41j 
(45) (47) (50) (55) (59). 

The right distal * * ^lajor mesocolic circle ' ' is composed of the jejunal artery and 
the ileocolic artery, (left side) with the ramus colicus (distalward) and the right 
colic artery (proximalward) . The right circumference consists of the inoscula- 
tion of the distalward bifurcation of the right colic artery and ramus colicus (of 
the ileocolic arterj')- 

. The distill right '* Major mesocolic circle'' is an arterial field of constant loca- 
tion and structure. Its location is to the left of the right colon and to the right 
of the jejunal and ileocolic arteries, on the right dorsal abdominal wall. It is a 
vascular ring, a mesocolic arterial field. 

In spare subjects its well injected arteries are plainly observable— projecting 
the peritoneum on the dorsal abdominal wall. 

The form of the distal right ''Major mesocolic circle" is variable. In general 
it is quadrilateral. 

The dim4 tision presents considerable proximo-distal variations, especially in 
its diameter on account of the presence or absence of an independent right colic 
artery. 

The voutents are the duodenum, kidney, the proximal portion of the ureter, the 
vasa spermatica coui*se through this arterial field. Frequently the horizontal 
poilion of the duodenum lies within it. Occasionally the middle segment of the 
right colon may project into the right distal ** Major mesocolic circle," how- 
ever the relation of the ''straight terminal vessel" is unchanged, see figures, (41) 
(43) (47) (62) (64). 

Frequently numerous coils of the enteron lie on the peritoneum within the right 
distal *'me>:ocolic arterial field." The psoas muscle and quadrates lumborum 
muscle form its floor. 

The surgical procedures, the distal right ** Major mescolic circle" or mesocolic 
arterial field is especially concerned with the right colon, and to a less extent with 
the coeciun and appendix. In operations on the right colon, the right circiun- 
ference of the right distal "Major mesocolic circle" should not be clamped or 
ligated. Slight blunt dissection will freely expose ample length of the ** straight 
terminal vessel" for ligation or clamping, insuring the right colon from the jeop- 
ardy of lack of blood supply and consequent ulceration or gangrene. 

The form, dimension, and consequently the contents of the reno-duodenal 
arterial field, area reno-duodenal is depends on the existence and relations of the 
right colic and transverse colic arteries. 

The importance of the field is due to its contents, viz; the second portion of the 
duodunum and part i)r all of the right kidney with the proximal end of the ureter. 

All observation of anatomic text books for a century practically aijrees with 
these views, see Muenz (1821), Bourgery and Jacobs, (1830), Tiedeman, (1822), 
R. Qiiain (1830), Weber (1845), Cruveilhier (1825), Wilson (1844), Henle 
(1876), (4egeiibauer (1888), Toldt (1900), Spalteholtz, (1898), Waldeyer (1900). 
In fact the illustrations of anatomic text books practically are a unit, as to location, 
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X-RAY OP DUCTUS PANCHEATICUS ET DUCTUS BILIS WITH VENA PORTAE. 

Fig. 74. The relations, bifurcations, angulations of ducts tni veins may be observed. 
The portal veia branches at right angles. 

The hepatic artery must assume identical toutes. 
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n. THE RIGHT PROXIMAL "MAJOR MESOCOLIC CIRCLE." 

h-iol't }'ri'.rnmil Mrsnrobi- •irUrml ji.ld. 

If the transverse eiilon he reHeeted proxiinaJward two 8ft<^ri«l fields are visible 
—a right smflUer nnd a left larger field, see fipires (45) (46) (47) (54) (55) 
(58) (59). 

Thp rinht smaller arterial field is the rit;ht proximal "Major raesocolie circle" 
which is eharacterized by midtiplicity of crofs- bar arteries and consequent mul- 
tiplicity of arches. The riirht proximal "Majt>r niesoeolic circle" is the right seg- 
ment (third) of the " Eiitcro-colie circle" or the Riolan-Haller Arch. 

The bouiiflai'ii of the ri^ht proximal "Major mesoeolic circle" consist* of the 
.iejimal artery (leftward) the right colic artery, (distalward), the transverse 
colic arterj' (proximalward). The lateral or distal circumference consists nf the 
inosculation branches between the riurht and transverse colic arteries, see fiRures, 
(35) (37) (38) (42) (45), for typical illustrations. Practically the right proxi- 
mal "Major mesoeolic circle" is bounded by the inosculation of the right and 
transverse colic ai^eries. 

The conlpnt.f of the right proximal "Major mesoeolic circle" or arterial field 
are the caput pancreatieur, pars descendens, duodeni. Flexure duodenalis proxi- 
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mal, vena partae, biliary ducts, the right quatrant of the transverse mesocolon, the 
circle or field fre(|uently contains multiple arteries and accumulations of arches. 

The form of the mesocolic arterial field is irregrular, mainly oval, corresponding 
with the form of the flexure coli hepatica. 

The dimension of the right proximal ** Major mesocolic circle" is quite variable, 
depending on the relations and conditions of the right and transverse colic arteries 
with coalescent trunks of right and transverse colic arteries the proximal right 
**^rajor mesocolic circle'' is limited in dimension. 

Relations. The right proximal ** Mesocolic circle," or the arterial field the 
smaller of the two proximal major mesocolic fields is mainly related to the hepatic 
fiexure of the colon. It is a part and parcel of the **Entero colic circle" or the 
Riolan-llaller arch. It relates itself intimately to the caput pancreaticus, flexure 
coli, pylonjs, vena portae, biliary ducts, flexure duodenalis, proximal, pars des- 
cendens duodeni. During operations on its peripher>% (i. e. the region of the 
hepatic flexure of the colon) the ** Straight terminal vessel" which is of ample 
length (Vl> to 2 inches) and should be ligatured or clamped without compromising 
the main circumference of the circle. The right proximal ** Major mesocolic" is 
a mobile apparatus, unlike its distal and adjacent relative which is immobilly 
fixed on the dorsal abdominal wall. It demands respect in all surgical procedures 
on the right and transverse colon, on account of the jeopardy of obstructing its 
peripher\^— endangering colonic ulcerations or gangrene. 

The superimposed minor arches on the proximal right and left ** major me^ 
colic" are perhaps equal in frequency of occurrence. 

m. LEFT PROXIMAL 'MAJOR BIESOCOLIC CIRCLE." 

Left Renal Field, {Area renalis sinistra). Left mesocolic arterial field. 

With the transverse colon and mesocolon reflected proximalward we observe 
on the left side the large left proximal ** Major mesocolic circle" or mesocolic ar- 
terial field. 

Practically the left proximal ** Major mesocolic" or arterial field is the '*En- 
teronic circle" or the Riolan-Haller arch. 

The boundary of the left proximal "Major mesocolic circle" consists of the 
inosculation of the transverse colic artery and the left colic branch of the distal 
mesentric. 

The location of the left proximal *'^Iajor mesocolic circle" is in the left side of 
the transverse mesocolon and proximal region of the left mesocolon. It is situated 
in the splenic flexure of the colon. 

The form of the left proximal *' major mesocolic circle," though variable, is 
that of an arch or ring. 

The dimension, presents an extensive variation mainly on account of the pres- 
ence or absence of an accessory transverse artery (Waldeyer's artery) the cir- 
cumference may be 15 to 20 inches in length. 

The contents of the left ** major mesocolic circle," are left kidney, cauda pan- 
creatica, corpus pancreaticus, flexura duodenalis, adrenal, vas spermatica. If no. 
accessor^' transverse arter\' exist this field is really the left renal arterial fi**ld. 

The relation of the left major mesocolic arterial field is first, chiefly with the 
loft half of the transvei-se colon and left colon and second with the left kidney — It 
is a renal field. 

A significant factor in regard to the left major mesocolic arterial field is that 
it is frecjuently divided by the accessory transverse colic artery. The division of 
the left **^Iajor mesocolic circle," fortifies, increases its integrity and strengthens 
collateral circulation, the circle of importance during surgical procedures on the 
colon and kidney. 

During surgical procedures on the transverse and left colon the most important 
matter is the control of and management of the blood vessels. 
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The "straight tprmuial vcsael" on the periphery is of ample lenglh for ligature 
or clamp without compromising the main circumference of the circle. 

During surgical procedure on the kidoey from within the peritoneum it is 
thi- safer to reHect theh-ft inraocoion medianward whence the" Entero colic circle" 

may niit he litrated or clanipod. 

IV. LEFT DISTAL 'MAJOR MESOCOLIC CIRCLE" OR LEFT DISTAL 
MESOGOLIC ARTERIAL FIELD. 

The left distal "Major mesocolie circle" depends uu the presence of the acces- 
sory transverse eolic artrry, hence it is practically a substitute due to the presence 
of Waldeyer'a artery. When it exists it is the left i-enal arterial field. 

The presence of Waldeyer'a artery is sufficiently frequent to demand atten- 
tion. With the presence of Waldeyer's artery the left distal "Major mesocolic 
circle" is formed by the inosculation of the left colic branch (from*the distal 
mesenteric I with the accessory transverse colic artery which forms an arterial 
field. 

I refer for the view of the left distal "Major mesocolic circle" to figures (55) 
(5S) (59), each presenting the presence of an accessory transverse colic artery 
(Waldeyer's artery). Figures (55) and (5**) are the typical illustrations for 
reference and will sei-^e for reference in deseribing Ihis mesocolic circle. 

Boundary. The left distal " JIajor mi-fiocolic circle" or distal major ini'soeolic 
arterial field is bounded by the accessory transverse colic artery (Waldeyer's 
artery) and the left colic branch of the distal mesenteric artery. The circum- 
ference is distinct, 

Dimcmfions. The diraenaioiiH of the circle is considerable extending from the 
pancreas to the ilea crest and from the Horta to the left colon. The circle timy be 
divided by cross bar arteries as in fienrtw 55 and 5t*. 

Form. The form in general is quaderlwteral. 

Conttith Practically is a renal ai-terJal field, ll includes adrenal, kidney, 
proximal ureter. It is increased by the spcmatic or ovarian vessels. Numerous 
eoils of enteron and in some lo'/j of sigmoids lie in it on the peritoneum. 

Riidtiim to kidney. As in tigiin's 55 and 58 (it is a renal field) the kidney 
could be extirpated ventrally through the peritoneum without jeopardizing the 
colon to ulceration or ganzrene. However, the general safety of the patient is 
eon8er\-ed by reflecting the left colon and its mesocolon medianward during surgi- 
cal procedures on the kidney. 

Conclusions Regarding the "Major Mesocolic Circles" or Mesocolic Arterial 
Fields. 

Figures i:M) CM) (-in) represent with the major mesocolic circle the Hbseuee 
of an accessory transverse colic artery ( Waldeyer's artery) . 

Figure 55 and 58 represent the major mesocolic circles with the presence of an 
accessory transverse colic arterj' (Waldeyer's artery). 

In addition to the "ileocolic circle" which is partially mesocolic, there are 4 
"Major mesocolic circles" or major me'«M*olie arterial fields, viB: I Right distal 
"Major ntfisocolic circle." II. Right proximal "major mesocolic circle." III. Left 
prorimiil "Major mesocolic rirclr" IV. Lrfl distal "Major mesocolic circle." 
The 4 "Major mesocolic circles" are formed by the inosculation of the branchea of 
the proximal and distal mesenteric arteries. The major mesocolic einiiles are 
characterized by the formation of definitive visceral boundarie-s. producing. 

The major mesocolic circlea form prominent arterial fields, on the dorsal ab- 
dominal wall which circumscribe viscera and form marked visceral boundaries. 

The "Major mesocolic circles" are arranged in established relations with 
\-i8eera. The most important "Major mesocolic circles" are the right reno 
dnodenal field and Ihe left renal field. Conditions may arise during peritouotoray 



Z-SAT OF DUCTUS PANCREATICUS AND PART OP DUCTUS BILIS. 

Pig. 75. I aecnnd this remarkable spedmen from an autopsy tbroafb the oourtesy of 
Prof. W. A. Srans. 

There are 4 hepatic calculi forcing a dilatation of Vater's papilla sufficient to allow MPUs 
material to regurgitate into the pancreatic duct. Marked ulceration existed in Vater's papula. 
One calculus was located in the ductus hepaticus communis and one was located in ths 
ductus ramus deztra. 

from abscess distorting visceral relations or exeesNive tat whore palpating tba pul> 
sating artery of the '*mesocolic circle'' may enable the operator to henefll tha 
patient. **SIajor mesocolic circles'' are of ]>raeiieal worth on the domal ab- 
dominal wall only—not in the mobile transverse mesoeohin. 

It is evident from tiie numerous ilhuitratiouN aecoinpaiiyiug Uuh monograph 
that the ''Major mesocolic circh^s" are variable in form, (liniennion, and to a Iuhn 
extent in location. 

It is evident they circumscribe definitive, arterial fields and form viftearal 
boundaries, perhaps the chi(*f mesocolie arU'rial fields are the right and Utft 
renal. 
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SECTION IV. 

APPLIED ANATOMY AND PHYSIOLOOT OF THE "INOSCULATION 

OmOLE." 

Blood Cures Disease. 

My subject is the control of the blood volume. 

My theme is the * Mnoscnlation circle'' and the means by which therapeutics 
influence it. 

The volume of blood in the **ino.sculating: circle'' is controlled bj' the stimula- 
tion of their automatic specialized peripheral ganglia. 

The apparatus for executing visceral hyperaemia is the inosculation circle. 

The means of functionating the "inosculation circle" is by stimulating its 
automatic specialized peripheral ganglia which dilate its vessels and engorges the 
peripheral viscus. 

An ** inosculation circle" consists of a vascular arc, a peripheral viscus and 
automatic specialized peripheral ganglia. . 

The object of an ** inosculating circle" is to engorge its peripheral viscus and 
transport blood volume from one viscus to another. 

A maximum volume of blood occupying an ** inosculation circle" initiates 
common visceral function (sensation, absorption, secretion, peristalsis). 

The rational therapeutics of the *** inosculation circle'' is Visceral Drainage 
(i. e. the administration of ample fluid and food at regular intervals) which pro- 
duces maximum visceral hyperaemia and maximiun visceral elimination. 

The text book of anatomy teaches the student a single *' inosculating circle," 
▼iz: that of Thomas Willis (1622-1675), the English anatomist who was professor 
in the ITniversity of Cambridge. The circle of Willis is located at the cerebral 
base and though from neglect of investigation it has presented slight influence 
to therapeutics it has maintained undisputed anatomic distinction for almost 
two and a half centuries. 

The great crux, the base and rock of circulation is the ** inosculation circle" 
or arc, the anastomotic union of vessels. The ** inosculation circle" is the line 
of least resistance to blood current. The most universally applicable therapeutic 
agent for the cure and prevention of disease is the control of blood voluitie and 
this control may be excerised through the ** inosculation circle" by means of 
influencing its automatic specialized peripheral ganglia. 

I shall present in this brief paper some of the prominent ** inosculation cir- 
cles" and the means of influencing their blood volume. 

The great ** inosculation circles" are mainly related to important viscera, 
e. g.. Cerebrum (circle of Willis), genitals (utero-ovarian Circle), gastrium 
(** Concentric-gastric circles") ileocoecal apparatus (ileocolic circle), Enteron 
and colon (Entero-colic circle), duodenum and Pancreas (duodenal circle. Pan- 
creatic circle). The inosculating by arterial loops, the capacity of arteries for 
indefinite enlargment and the fact that the arterial ** inosculation circles" are 
imposed, surmounted by automatic specialized peripheral ganglia which influ- 
ence the caliber of the artery composing the circle, places in the hands of the 
physician a vast power over disease. Utilizing the .*' inosculation circle" for 
therapeutic purposes is exactly similar to what earlier surgeons accomplished by 
ligature (for aneurism) with consequent increased collateral circulation. The 
number of termination arteries in an organ, the rate of blood current and volume 
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THE UXERO-OVARIAN ARTERY— THE CIRCLE OF BYBON ROBINSON." 



Fig. 78. 
S, the com 
The uteio- 
TBBCular a , . . , 
logically its function 



J, utero-ovarian artery — the spiial segment of the genital vascular circle; 
t 6 the internal ileac — the straight segment of the genital vascular circle. 
artery is a typical "inosculation circle" composed anatomically of — (a), A 
"c, specialized peripheral ganglia, (c), a peripheial viscus. Ptiyiio- 
congest ilfl peripheral viscua (genitals). 
The (genital) "inosculation circle" is functionated bf Gtimulsting its peripheral ganglia 
(automatic menstrual ganglia), ganglion cervicis (Pelvic brain), which dilate its vessels (utero- 
ovatian artery) and hyperaemiie its peripheral viscua (genitals). 

The condition or means of stimulating the genital "inosculation circle" are — menstiuation, 
copulation, gestation, hot douche, massage, tamptoo, electricity. 

*Dr. Wm. £. Holland — American Journal of Surgery and Gynecology, December, 1900. 

of blood to an organ dottTniin^s its fuDctional activity. Since many important 
organs, (genitals, lungs, stomach, ileocoecal apparatus), possess an " inoBculation 
circle" of distinct, marked character and with distinct marked automatic spe- 
cialized peripheral ganglia control of blood in the "inosculation circle" will be 
one of the most universally applicable therapeutic agents. 

Tile therapeutic accessibility of the main " inosculatioD circles" is practical 



that its rijjht circumference (i. e., the ileocolic arterjO is the main source of thf 
orifirin of the arteria appendicularis which alone will immortalize it. 

The circle existing in the form of an oval measures frequently 2 by 6 inches 
The dimension of the ''ileocolic circle'' depends upon the location of the bifurca- 
tion of the jejunal artery. The jejunal artery may bifurcate proximal, on a level or 
distal to the origin of the distal mesenteric artery. The * ' ileocolic circle ' ' may pos- 
sess, imposed on its periphery a series of minor vascular arches. The ''ileocolic 
circle*' is a primordial vascular landmark destined to nourish the ileum and cecum 
WMth the appendix as an ancient stomach). The "ileocolic circle" is associated 
and in relation with the right psoas, distal, ileum, cecum, ureter, common iliac, and 
the treacherous, dangeioiis ^^nendix to which it primarily, chiefly and directly 
emits the vascuhir supply. It is directly associated with the *' ileocolic arehc's." 

The "ileocolic circle" possesses, imposed, surmounted on its periphery aut<>- 
matic specialized ganglia (knowTi as Auerbach's and Billroth-Meissner's) with in- 
tiuence the caliber of the artery composing the circle (see figures 36, 42. 45. The 
therapeutic problem as regards the "ileocolic circle" is the means of stimul:itinj» 
the automatic, speciali;ied peripheral ganglia in order to influence the blood cur- 
rent. The control of blood current and volume in the "ileocolic circle" would 
aid in curing those prevalent diseases, viz., (a) peritphlitis, (b) meso-appen- 
dicular adhesions, (c) ileal disease (tuberculosis, typhoid ulceration). Practically 
the cause of the majority of cases of perityphlitis is trauma of the psoas muscle 
inducing germs or their products to migrate through the appendicular muscosa, 
musularis and serosa causing periappendicular peritoneal adhesions, (mtso-perit- 
phlitis which compromise the appendicular blood vessels and flexes, the appendix, 
checking appendicular drainage). 

If the blood current and volume of the "ileocolic circle" could be controlled, 
concentrated, increased by therapeutics, the meso-appendicular adhesions would 
absorb, dissolve whence the compromised meso-appendicular vessels would be re- 
leased and the flexed appendix would enjoy ample drainage. By cathartics a par- 
tial congestion of the "ileocolic circle" is accomplished, however insufficiently in- 
tense and persistent to absorb, completely compromising peritoneal adhesions. 
However, it may be hopefully expected that therapeutics will discover a method of 
controlling the blood current and volume of the "ileocolic circle'' and coiLse- 
quently of not only curing but furnishing a prophylaxis for perityphlitis, ileai 
tuberculosis, typhoid ulceration. 

For 20 years I have practiced what I term "visceral drainage'' which signified 
e. g. that the common functions of the tractus intestinalis and tractus urinarius 
(sensj^ion. SL»cretion, absori)tion, peristalsis) should be maintained at a normal 
activity. 

"Visceral drainage" is accomplished by administering at regular intervals 
(say before and between meals) definite quantities of fluid, food and intestinal ir- 
ritants to maintain the normal functions. In other words, "Visceral drainage" 
stimulates Auerbach's and Billroth-Meissner's plexuses, i.e., the automatic, spec- 
ialized peripheral ganglia of the "ileocolic circle" sufficiently to entice ample 
blood not only to maintain function but to prevent disease, to be a prophylaxis 
to disease in the ileocolic structures and especially the appendix. If the appendix. 
ileum, cecum are to be maintained in normal health a normal quantity of blood 
must flow through the ' ' ileocolic circle. ' ' Constipation may be cured by maintain- 
ing a normal quantity of blood. The "ileocolic circle" is the agent by which 
Jin abundant, continuous blood volume is furnished to the coecum, appen- 
dix and ileum and also provides a maximum vascular apparatus, in case of em- 
bolism or local obstruction, for maximum, collateral circulation. The therapeutic 
ag(^nts by which the automatic, specialized peripheral ganglia of the ** ileocolic 
circle" are stimulated are practically similar to those of the genital vascular cir- 
cle. The "ileocolic circle" is a ty])ical "inosculation circle" and posseses the 
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THE GENITAL VASCULAR CIRCLE— A TYPICAL "INOSCULATION CIRCLE." 

Fig. 78. This illuatcatitiii was drawn from a disiection which 1 made fiom a 3 month'i 
pregnant uleiua. 

6 to 9 pelvic floor segment of uteio-ovarian aiteiy. 

9 to 22 uterine segment. 

32 to 21 oviductal segment. 

81 to 15 ovariao segment. 

(S2, 14, 21) and (22. 13. 21) "ovarian vascular ciicle." 

8, &, 10, a typical "ceivical loops." 

The utero'ovarian circle, the genital vascular citle — a typical "inoscuIatioD circle" con- 
sists anatomically of (I), a vascular arch; <2). automatic peripheral ganglia (atitomatic men- 
strual ganglia, pelvic brain; (3) apeiipherat viicus (genitalis); physiologic, the genital "in- 
osculation circle" is to congest its penpheral viscus — the genitals — for the purpose of initiat- 
ing common visceral function (aensation, secretion, absorption, perist»lsii) or (pecuil visceral 
function (ovulation, menstrcation, gestation). Stimulatioo of the antomatic peripheral ganglia 
of the genitals dilates the vessels of its "iooscolatioo circle." 




ABDOMINAL BRAIN— CEKE BRUM ABDOMINALE, PLEXUS 
AORTICUS. PLEXUS KENALE. 



»5SI^^^^ 




dilated into a single channel without sphincters intact. 1 and 2, abdominal brain; 8 and 4, 
renal plexuses; 5, plexus adrenalis; 6 and 7, the two vagi; 8 and 9, the three s^anchnics 
on each side; 10, two spermatic ganglia; 11, inferior mesenteric ganglia; 12 and 18 lumbar 
lateral chain of ganglia; 14 and 15, dilated ureters wrapped by nerve plexuses; 16 arterio- 
ureteral crossing; 17, hypogastric plexuses; 18 and 19, lateral chain of sacred ganglia; A 
and B, Patulous ureteral orifices. The Plexus aroticus extends from the abdominal brain 
(1 and 8) to the aortic bifurcation, whence the Plexus interiliacus (hypogastricus) begina 
and extends to the Pelvic brain. I consider the Plexus Aorticus in this subject as a typical 
one. 

This exposition of the nervous vasomotorius demonstrates the source of innervation' of 
the common visceral function (sensation, secretion, absorption, peristalis) and special visceral 
function (ovulation, menstruation, gestation). The nervous apparatus of the tractus intes- 
tinalis cannot be separated from the tractus vascularis or its peripheral viscera. 

capacity to engorge its peripheral viscera (ileum and coecum) but transports blood 
volume from one viscus (ileum) to another (coecum). 

An object of the ** ileocolic circle" is to maintain a maximum volume of blood 
flowing to its peripheral viscera with maximum collateral circulation for physi- 
ologic function (sensation, secretion, absorption, peristalsis). 

4. The Ileocolic Arches. 

The ** ileocolic arches'' located in the ileocolic angle, formed by the anastomsis 
of the dorsal and ventral ileocolical arteries are so intimately associated' and de- 
pendent on the condition of the ''ileocolic circle'' that a discussion of their ap- 
plied physiology is not necessary. The ** ileocolic arches" are immortalized from 
the fact that thej' frequently (95 per cent.) originate appendicular arteries. How- 
ever, the applied physiology of the ** ileocolic arches" is mainly merged in that 
of the ** ileocolic circle." 

6. The ''Concentric Gastric Circles." 

There is a proximal and a distal gastric circle, (a) Proximal gastric circle or 
gastrohepatic circle, the lesser of the two "concentric gastric circles" is formed by 
the anastomosis of the gastric and hepatic arteries, and the circle is completed by 
the arteria hepatica communis (common tnmk of the hepatic and gastro-epiploic 
arteries). The circle is located along the lesser gastric curvature. The proximal 
gastric circle may measure 10 inches in circumference. 

(b) Distal gastric circle or hepatosplenic circle^ the greater of the two "con- 
centric gastric circles" lying along the greater gastric curvature is formed by the 
anastomosis of the gastro-epiploica (sinistra and dextra) and completed by the 
hepatic and splenic arteries. The distal gastric circle may meaure 20 inches in 
circumference. 

The gastrium practically lies between the two "concentric gastric circles" and 
in gastrectomy a ligature is required at the right and left end of the gastric and 
gastro-epiloic arteries. 

The "concentric gastric circles" nre of supreme importance in the field of ap- 
plied physiology. An evacuated stomach is a contracted pale organ in quietude 
with its functions (sensation, absorption, secretion, peristalsis) in abeyance. An 
occupied stomach is one engaged with blood, congested. Its functions (secretion, 
sensation, absorption, peristalsis) are in vigorous action. The concentric gastric 
circles (composed of the eastric and gastro-epiploic arteries) possesses imposed on 
their peripherj^ automatic, specialized ganglia, (Auerbach's and Billroth-Meiss- 
ner's) which influence the calibre of the arteries composing them. 

Through aeons of ages the automatic specialized peripheral ganglia located 
along the concentric gastric circles have become developed into a physiolo^c auto- 
maton of wondrous power and precision. 

There is a profoundly jnarked difference between the stomach in quietude and 
in maximum functional activity. The functionally active stomach is profoundly 
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ABDOMINAL AOHTIC PLEXUS. 

Fig. BO. This illustration represents a typical aortic plexus, which I dissected, under 
alcohol from a specimen taken from a subject of about fifty years of age. 1 and 2 abdominal 
biain lying at the foot of the great abdominal visceral arteries. P. 0. S. ganglia located at 
the other visceral arteries. HP. represents the fenestrated interiliac nerve disc, 

Thia sketch from dissection presents distinct visceral ganglia at the root or emergence of 
each important abdominal viscus a. g. note the prominent ganglia located at the root of the 
coeliac axis, the proximal mesenteric artery, the distal mesenteric artery, the renal artery. 

The ganglia located at the root or emeigen:e of the abdominal visceral arteries are tfae 
apparatus which initiates, maintains, subsides the peripheral visceral function by contiolling 
blood volume. 



engorged, the luitien of the concentric isitL^tric circles are maikedly distended and 1 
especially the distal concentric gastric circle {the gastro-epiploic artery) presents] 
maximum peristalsis, violent pnlsationa. In spare subjects the phenomenal pnl-T 
sationa of the gaatro-epiploic arterj' during gastric digestion may eommimicatftl 
vigorous motion to the abdominal wall. The therapeutic agents by which the auto-^ 
matie specialized peripheral ganglia of the "concentric gastric circles" may be ' 
influeQced, stimulated with consequent dilation or distention of the gastric aod 
gastro-epiploic arteries, is practically the same as those employed on the genital 
vascular circle, viz., heat, electricity, massage and functionation due to food sod 
flnid (equivalent to the fnnclioualion due to nipnstruation and gestation in the J 
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genital tract). There is no "iuoseulation oiri-lfi" in the body ^except the genital 
vascular circle) which can be so profoundly changed regarding blood volume, as 
the "concentric gastric circles." This remarkably manifest physiology is mainly 
IH-oduced by fluid or food. In patJiolopic states of \he stomach the "inosculation 
circles" are extremely valuable therapeutically. Fur exaniph-. in gastric ulcer 
active administration of the appropriate food stimulates the automatic specialized 
>;anglia located along the periphery of the gastric circles vv-ith ccnseiiuenl engorge- 
ment of the same, and secondary Hoiiding of the gastric parieties and ulcer with 
blootl— since blood cures disease the ira.stric ulcer is practically lialile to disap- 
pear. 

The starving plan for the cure of gastric ulcer is irrational. The automatic 
specialized peripheral ganglia of the "conKcutric nastrii; circles," are lulled into 
hibernation by lack of fluid food stimulatiou. The ultility nf the "concentric gas- 
trie circles" in controlling blood supply or the physiolojfv uf the stomach is evident 
in gastric pathologic states. In acute gastrin inflHuimation the ■jii»tric circles may 
lie maintained in quietude in physiologic rest, by withhohling food or fluid which 
njay be administered vicariously per reetum. The benefit derived from gastro-en- 
terostomy, tor gastric carcinomia, is dne to the prevention of gastric congestion— 
the gastnc circles do not perform their periodic cycles of congestion and decong's- 
tion. of cnuorgpiri' nt and depletion, the automatic specialized peripheral ganglia 
of the srastrie circles are placet! at rest. 

The "con^'cntric gastric circles" are typical "inosculation circles" with the 
capacity of periplnTiil visceral i-ntrorgemeiit and transipnrtation <if blood volume 
from one viscus to another. 

6. The "Entero-Oolic Circle." 
fArctiK wpswolicus or fiwlan-H'iHir arcb.) 

The "entcrocolic circle" (arch) is the means by which the blood vcwels of the 
enteron are directly connected with the blood vsssfla of the colon (.see figures 
45. 2'i, 38, 47. 62, 57). The eutero-colic inosculating loop connects directly the 
jejunal artery with the distal mesenteric artery. The entero-eolic circle, located 
in the mesocoon possesses a circumference of some 18 inches in length. It is com- 
posed by the inosculation of the arteria rnesocolica transversa and the arteria 
mescnterica distal. 

Jean Riolan (1580-Htii7). French anatomist described it. receiving an 
eponym and Albert Ilaller (1708-1777) the Swiss anatomist described it. receivinu; 
an eponym, hence I term it the Riolan-Haller arch. 

The "entero-colic circle" is one of the maximum arches uf the body, measur- 
ing some 18 to 20 inches in length. 

The "Entero-eolic circle," the Riolan-Haller arch, or arcus transvensus colicus, 
is formed by the inosculation of the transverse mesocolic artery (fnmj the jejunal 
artery) with the left colic arterj' (from the distal mesenteric artery). The entro- 
colic circle fomis a powerful connection between the proximal and distal mesen- 
teric arteries forming n solid ami compact *" inosculation circle." anastomosut. be- 
tween the enteron and colon with capacity of immediate transportation blood vol- 
ume fri>m enteron to colon as necessity requires. 

The Riolan-llnller arch is freipientty. (to ita advantage interrupted by an ac- 
esaororj' colic artery, arteria transversa accesoria, or what 1 have termed Wald- 
eyer's tirtvni- It is nf extreme practical significance in surgical procedural on the 
intestines that the Rinlan-llaller arch Iw not ligated or internipted as it may 
jeopardize the colon to ulceration or ijangreiie. The "enteroeolie circle" may pos- 
sess imposed on its periphery or circumference a scries of minor arches. Wald- 
fyr's artery mak-s more solidly and compactly the circulation of the transvcr*e 
colon increasing collateral circulation. The extreme length of th" "entem-coHc 
circle"— 20 inches— eiulang-Ts peripheral circidation by obslnrtinn, •»■"■ '>'"s 
Multiple arteries produce multiple va«ciilar arches which make ifnubly s ■-■, -i^p! ■ 
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peripheral circulation, by abundafc^ collateral anastomosis. The * * entero-colic 
circle'* possesses on its periphery automatic specialized ganglia (Auerbach's and 
Billroth-Meissner's) which influence the calibre of the artery composing it. 

The therapeutic agents which influence the automatic specialized peripheral 
gangalia (Auerbach's and Billroth-Me.ssiner's) of the **entro-colic circle'' are 
the various form of stimulation, viz., food, fluid, massage, electricity, environ- 
ments, exercise, foods which leave liberal faecal masses. 

The chief agents of value in maintaing normal circulation in the * * entero-colic 
circle" are the administration of appropriate (quantity and quality of food and 
fluid at regular intervals— in other words, visceral drainage must be maintained. 
Colonic injections, markedly influence the automatic specialized peripheral gan- 
glia of the entero-colic circle and conse<|uently the blood volume of the **entero- 
colic circle." 

Normal blood volume must be maintained in the ** entero-colic circle" in order 
to maintain normal function of the enteron and colon (sensation, absorption, se- 
cretion, peristalsis). Normal blood volume of the ** inosculation circle" produces 
normal visceral hyperaemia and consequent normal visceral elimination— life's 
necessity. The compact and solid anastomosis existing between enteron and colon, 
through the * * entero-eolic circle," endows the enteron and colon with the autom- 
atism or power of enticing blood volume to any segment where active function 
is demanded (as digesting food or faecal mass). 

The function of the ** entero-colic circle," a t>'pical ** inosculation circle" is to 
engorge its peripheral viscus (the colon and enteron) and transport blood volume 
from one viseus (the enteron) to another (the colon). 

7. The '* Duodenal Circle." 

A re u s (lu ode n alls. 

The duodenal circle (or arch) is the means by which the hepatic artery is di- 
rectly connected with the jejunal artery (see figure 30). 

The duodenal circle solidly and compactly anastomosis the stomach and en- 
teron, it is the ** inosculation circle" between the hepatic artery and the jejunal 
artery. The arteria pancr'^atico-duodenalis proximal is a branch of the arteria 
gastro-epiploica (ciextra) while the arteria pancreatico-duodenalis distal is a 
branch of jejunal arter>^ The proximal and distal arteria pancreatico duodenalia 
forms the inosculation duodenal loop between hepatic artery and jejunal artery. It 
should be called the pancrcaiico-dvodenal artery or ^'duodenal circle.*^ It emits 
numerous lat(»ral branches to the duodenum and to the pancreas in which abun- 
dant anastomosis occurs with the pancreatic branches from other sources forming 
what I term the ''j)anereatic circle." The duodenal arc or duodenal circle is in- 
st^parably connected [anatomic and physiologic) with the pancreatic arc or **pan- 
cn'atic circle*" and both ''doudenal circle" and *' pancreatic circle" serve the 
same purpose, viz., that of solidly and compactly anastomosinsr the coeliac axis to 
the j(\junal art rv or of anastomosinjr the gastrium to the intestine **gastro-enter- 
onic circle" i areus gastricns intestinalis). 

8. The ** Pancreatic Circle." 

ArcKs Pancrraficus. 

The '* pancreatic circle" oi- pancreiitic arch is the means by which the splenic 
arterv (and gastric artci-v) is directlv connected with tJie jejunal arterv (see 
figures 57, 58, 5!), ()2, ()4. )* 

The ** pancreatic circle" solidly and coiiij)actly anastomoses the stomach and 
enteron, it is the '* inosculation circh*" between thf* .sph»iiic ai'tery and the jejunal 
arterv. 

The ** pancreatic circh*" or arch is formed by branch(»s from the coeliac axis 
(hepatic, splenic, gastric) and jejunal artery, which solidly and compactly anas- 
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ABDOHINAL BRAIN— (CEREBEUH ABDOHINALE). 

Fig. 82. Tbii illuatiatioD I disaected nnder alcohoL It lepreients fairly accurately ab- 
doninal braiii of the general anbiect. Note the Tisceral ganglia located at the root of viaceral 
arteiiea. 



toinoses within the parierens forming a rich anastomatic apparatus, which is inti- 
mately united with the duodenal circle— both practically sen-ing the same purpose, 
i. e., solidly and compactly anat^tomosiiip: the eoeliac axis to the jejunal artery or 
anastomosinR the eoeliac axis to the'j^junal artery or anastomosing the stomach 
to the intestines " gastro-intestinal circle" (arciis frastricus intestinalis). The 
"duodenal circle" or arc phis the "pancreatic circle" or are act as a sinffle circle 
or arc, solidly and compactly anastomosin;; the eoeliac axis and its branches to the 
jejunal artery. Ah the "dnodena! circle" plus the "pancreatic circle" anas- 
tomoses the stomach solidly to the enteron ("gastro-interonic circle" or arc) so 
the "entero-eolie ein;U'" (Riolan-IIaller arch) solidly and compactly anasto- 
mosea the enteron to the colon ("entero-eolie circle") or arc. 

The solid and compact anastomosis of the arteries of the gastro-intestinal tract 
enables it to functionate as a vascular unit. Wherever digestion is the moat ample 
collateral circulation allows Icxial engorgement so that function (sensation, secre- 
tion, absorption, peristalsis) may become actively localized in any intestinal seg- 
ment. 

9. The "Pulmonic Oircle." 

The pulmonic circle is not an "inosculation circle" in the ordinarj- sense on ac- 
count of its venous connection, however, it simulates a vascular circle and ser\-efi 
our purpose for Rokitansky observed that in subjects with cardiac valiTiiar disease 
pulmonary tuberculosis was a rarity. Th« lung was congested, eugoi^ed in the 
apices and protected from tuberculosis. Blood cures pulmonary tuberculosis. In 



short a defective regurgitating aortic valve (with consequent pulmonary hyper- 
aemia) will cure or protect the pulmonary apices from tuberculosis. 

Conclusions as Regards the "Inoscidation Circle." 

An ''Inosculation circle" consists anatomatically of (a) vascular arc: (b) a 
peripheral viscus; (c) automatic specialized, peripheral ganglia. The crux, the 
rock and base of circulation is the ** inosculation circle." 

The ''inosculation circle" is related to important viscera, e. g., "circle of 
Willis (cerebrum), ' * utero-ovarian (genitals), "concentric gastric circles" (gas- 
trium), ^'ileocolic circle" (ileo-colic angle). *'Entero-colic circle (enteron and 
colon), "gastro-enteronic circle" (gastrium and enteron). 

Physiologically the function of an "inosculation circle" is to produce hyperae- 
mia in its peripheral viscus and also to transport blood volume from one viscus to 
another. 

The means of functionating the "inosculation circle" is by stimulating its 
automatic, specialized, peripheral ganglia which dilate its vessels and engorge 
its peripheral viscus. The volume of blood occupying the "inosculation circle" 
may be controlled by stimulation of its automatic peripheral ganglia. 

The rushing current of blood to diseased parts, to infected areas is sufficient 
evidence that blood cures and is a prophylactic of disease and the aiblity of the 
physician to control the blood volume in the " inasculation circle" enables him to 
imitate nature. The "inosculntion circle" possesses unlimited utility in medicine 
and presents one of the most hopeful therapeutic fields. The chief rational thera- 
peutics for the ** inosculation circle'' is Visceral Drainage (i. e., the administra- 
tion of ample fluids at regular intervals) which produces maximum visceral hyper- 
aemia and maximum visceral elimination. Finally: 

A cell lives in water. 

A cell functionates in a fluid medium. 

The ai)paratus for executing visceral hyperaemia Is the "inosculation circle." 

The object of an "inosculating circle" is to engorge its peripheral viscus and 
tran^poil blood volume from one vi.scus to another. 

A maximiun blood volume occupying an "inosculation circle" exacerbati^s com- 
mon visceral function (sensation, absorption, secretion, peristalsis). The solidarity 
and compactness of the anastomosis of the arteries of the intestinal tract enables 
it to concentrate circulation in any local segment requiring increased localized 
function (sensation, secretion. absori)tion, peristalsis). 

The inosculating circle is the direction of least resistance. 
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SECTION V. 

MANAGEMENT OF THE BLOOD VESSELS DURING INTESTINAL BE- 
SECTION FOR SYPHILITIC, CARCINOMATOUS OR OTHER 

OBSTRUCTION OF THE TRACTUS INTESTINALIS 

Resection for the relief of intestinal obstruction is a fairly frequent factor, 
however, the one cry is **late diagnosis and still later operation." Diagnosis 
in some cases of intestinal olvstruction especially in the rectum and colon is so 
difficult that it cannot be made without a therapeutic test as the KI test. Syphilis 
of the tractus intestinal is is not of rare occurrence and no doubt that frequently 
a syphilitic neoplasm is removed for a carcinomatous one— with, of course, 
recover^'. Among the last six patients sent to me for rectal obstruction diag- 
nosed as carcinoma, two only were carcinoma and four were syphilis. Such 
subjects possessed neoplastic swellings so far advanced that sigmoidostomy alone 
was executed immediately to save life. Subsequent to the sigmoidostomy 100 
grains daily of KI should be tried. It is surprising how many of the rectal 
obstructions gradually disappear. Doubtless syphilitic neoplasms are relatively 
frequent in other segments of the tractus intestinalis and as relatively frequently 
removed for cancerous growths. I learned from that brilliant genius, the late 
Mr. Lawson Tait, while his pupil in 1891, that the tractus intestinalis is fre- 
quently attacked by spyhilitic neoplasm. When the rectum is sufficiently 
healthy to functionate the sigmoidostomy may be repaired and the faecal cur- 
rent resume its rectal route. My subject is resection for relief in intestinal ob- 
struction, however, my theme is the blood vessels of the tractus intestinalis 
in relation to the resection. In intestinal obstruction the blood supply has 
heretofore not demanded significant attention, being con-sidered as a nonimport- 
ant matter. However, as a matter of fact the majority of fatalities su])sequent 
to resection for intestinal obstruction have been due to excessively damaged blood 
vessels which included tissues of defective healing and made them excessively 
susceptible to infection. I shall place the blood supply of the tractus intestinalis 
as the prime factor of success and vascular strangulation as the doom of the 
patient. If the operation for resection be delayed until the intestinal lumen 
be obstructed the result will probably be fatal from sepsis and vascular strangu- 
lation. In general the intestinal vessels are damaged long previous to the ob- 
stniction of the intestinal lumen as is evident either from the parietal atrophy 
(distension) or hypertrophy proximal to the obstruction. It is blood that cures 
disease and the w^alls of evacuated intestines in the state of quietude are quite 
thick and so richly vascular that the blood supply acts as a phophy lactic agrainst 
pathogenic germs. If the walls or the parieties of the intestine be excessively 
distended by obstruction of the faecal circulation the intestinal blood vessels 
became damaged, strangulated and the blood supply becomes seriously impaired 
and sepsis runs riot. Chronic intestinal parietal distension produces vascular 
atrophy as in the distended giant sigmoid. Damaged, strangulated, septic ves- 
sels accompany defective healing. The vascular degeneration of the intestinal 
parietes proximal to the obstruction is rapidly increased by the septic state of 
the contained fluids. Hence the operator should resect widely distant from the 
seat of obstruction— it may require several feet of intestinal resection to secure 
normal vessels. 

The chief importance in operation in intestinal resection is the management 
of the blood supply which I will here demonstrate by original dissections. 
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PELVIC BRAIN OF AN INFANT. 

Fig. B4. A, pelvis brain; B. plexus vesicalis; V, pkzus vaKinalis; I, II, III, IV, V, ucral 
nerves with the sacral ganglia <N>, plexus <hypograstricuB>; P. I. TJr.. ureter; Ut., uterus; 
B, bladdvt; v, vagina; R, rectum; 0, oviduct. 5 L V, lumbar nerve; 0, interiliac nerve disc. 
The pelvic brain m thia infant, viewed with a lens, present the afferent nerves arriving 
from the plexus interitiacus (P. I.) nervi sacralea, ganglia sacralia, mainly as aingli 
cords, at most slightly plexifomi at the distal end of the plexus interiliacua. With a magni- 
fying lens the- efferent nerves of this pelvic brain (plexus rectalis, vaginalis, vesicslis, 
uteiinus) resemble luxuriant leashea (cat o' nine tails) or richly ganglionaled plexuses. 
The pelvic brain in this subject has the following efferent leashes: (a) the plexus rectalis 
presents some seven emissions of large nerves, coursing distalward on the rectal wall, richly 
supplying the rectum. It has the most limited number of nerve trunks and ganglia of any 
of the efferent elashes of the pelvic brain; (b) plexus vaginalis presents some eight emissions 
of large, strong nerves for the vagina. The nerve supply to the vagina (plexus vaginalis), 
Of richly gaugliooated plexus appears more luxuriant, enormous, profound, than that of the 
I nteiua, because it is more on the surface, more apparent to the lens and unaided eye. 
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ganglionated plexus vaginalis surrounds the vagina from the proximal to the distal end 
with a mighty net work, which in its richness resembles the network of cords surrounding a 
rubber ball. The proximal end and ventral vaginal wall are the most richly supplied; (c) 
the plexus vesicalis presents some six emissions of large strong nerves for the blaiier 
(besides a large strong nerve which arises from the II sacral and passes directly to the 
the bladder. The bladder is richly supplied by an extensive ganglionated plexus; (d) the 
plexus uterinus presents some twelve emissions of large nerves passing from the pelvic 
brain to the uterus. With a lens one can count five of the trunks of the plexus uterinus 
coursing to the uterus external to the ureter, and about seven trunks pass to the uterus 
median to the ureter. Also one large or two small strands of nerves pass directly from the 
plexus interiliacus (hypogasthcus) to the uterus without first entering the pelvic brain. 

The nerve supply (in this subject) to the uterus (plexus interinus), a richly ganglionated 
plexus, is luxuriant, enormous, profound. This infant's uterus and vagina demonstrate that 
they are profoundly supplied by a richly ganglionated fine nerve plexus which is intimately 
woven on their surfaces and richly distributed through their parenchyma. The uterus, 
like the heart, appears to possess single ganglia to rule its functions should the local ruler, 
the pelvis brain, become incompetent. 

The genital ganglia rule the caliber (and consequent blood volume) of the genital "inos- 
culation circle.*' They are master of the 7 functions of the genitals. 

Views on Vascular Landmarks of the Tractus Intestinalis. 

A landmark is a point for consideration; anatomic, physiologic, patholofiric. 
After dissecting the arterial circulation of the tractus intestinalis in 65 con- 
secutive subjects, I became convinced that the observation of certain anatomic 
facts in intestinal resection would be useful in saving the life of patients by 
avoiding death from gangrene. Recently I read of seven deaths following 
intestinal surgerj' due to gangrene. I shall propose five vascular landmarks 
for consideration: Anatomic, physiologic and pathologic. The five vascular 
land marks are: '^The ileocolic arches,' ' ''the concentric gastric circles,' ''the 
straight terminal vessel of the intestine,'' "the ileocolic circle,'' "enterO'Colic 
circle," 

The arrangement or plan of the blood apparatus to gastrium, enteron and 
colon is theoretically identical, however, practically may require different sur- 
gical procedures. The general arrangement of the blood apparatus to the tractus 
intestinals consists of: (1), vascular trxink (truncus vascularis): (2), mesen- 
teric vascular arch (arcus mesentericus vascularis); (3), straight terminal ves- 
sel of the intestine (vas intestini terminale rectum). 

In other words the practical plan of the intestinal blood apparatus is that 
of "trunk, '* *'arch,*' ** straight terminal vessel, '' each of which demand absolute 
respect in intestinal surgery. This plan in general is thoroughly applicable to 
gastrium, enteron, colon. In gastric operation the surgeon ligates the *'vaseiilar 
arch,'' in colonic and enteronic surgery he ligates the ** straight terminal vessel," 
in the ileo-coecal junction surgery he can ligate the ** vascular arch'' (the *' ileo- 
colic arches'') which possess straight terminal vessels. Though theoretically 
the arrangement of the blood apparatus to the tractus intestinalis is exactly 
identical (trunk, arch, straight terminal vessel) in practical surgery there are 
different localities which demand practically different procedures. The locali- 
ties of the tractus intestinalis which require different surgical technique as 
regard the vascular apparatus are: Gastrium, enteron, colon, ileocoecal junc- 
tion. 

Fig. 1. The Gastrium. 

By reference to Fig. (48) and (49) it will be observed that the arrangement 
of the blood apparatus to the gastrium is: (1), vascular trunk (celiac axis) ; 
(2), vascular arch ('^concentric gastric circles") ; (3), ^'straight terminal ves- 
sel" of the stomach (which are the terminal straight vessels emitted from the 
concentric gastric circles (arches). In gastric surgery the ** straight terminal 
vessel" is ignored and the gastric arches (^'concentric gastric circles") are 
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PELVIC BRAIH. 

Fig. 85. An illualifltion of the pelvic hrain, drawn fiom my own dissection. The plexus 
intenlacus (hypogastncus) is distinct presenting two terminal i on 3— vii.: (a) one part (P) 
terminates in the uterus without passing through the pelvic brain (B). The other por- 
tion of the plexus interiliacus terminales ia the pelvic brain (B). The source of the 
nerves which compose the pelvic are (a) interUiac plexus; (b) the sacral plexus; (c) the 
sacral ganglia. It may be observed that there are small ganglia on the rectum, bladder 
and vagina and uterus. The pelvic brain rules the physiology of the tractus genttalis; it 
ts a brain, it ia a receiver, a reorganiier and an emitter ol nerve force. The pelvic hiain 
includes in its dynamics the initiation, maintenance and conclusion of labor. G.S.. great 
aciatic. Pu.. pudic nerve. S. G., sacral ganglia. R., rectum. V., vagina, X represents the 
nerve which arises from the III sacral and ends in the bladder. H.. interiliac dies. U.. uieter. 
C. I., common iliac artery. 16, vasa ovarica crossing the ureter. Ov., ovary. 0. D., oviduct. 
Observe the solid ganglionic mass (A) as a pelvic hrain. Note the peculiar origin from. 
the sacral nerves and the tailed division. The pelvic biain is but slightly fenestrated. 

The genital ganglia controls the lumen of the genital "inosculation circle." The automatic 
genital ganglia perside over the T genital functions through controlling the blood supply. 

ligated or clamped. An exception in the blood vascular apparatus of the 
atoiuaeli places it in the identip»l siirpical procedures of the enteron and coIod, 
i. e., the vasa brevia (V. B. in fig. (48) and (49) belong to the "straight term- 
inal vessel" of the .stomach and must be clamped or ]i(faled to pa-stret'lomy. 
(A note may be of interest to the effect that during the dissection of the tractus 
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vascularis of the tractus intestinalis in 65 subjects I foui^d 5 individuals possess- 
ing a strong hepatic branch emitted from the arteria gastrica, hence in ligation 
of the gastric artery, the anomalous hepatic branch must be respected). The 
stomach is rich in blood supply and its ** straight terminal vessel" anastomoses 
solidly and compactly with its fellow on the dorsal and central gastric surface. 
In partial gastrectomy the ** concentric gastric circles" will be interrupted by 
the ligature. In visceral surgery the arrangement and blood supply of every 
viscus must be respected if success be expected— as it is blood that heals wounds 
and cures disease. Previous to gastric operations all solid food should be with- 
held and gastric lavage practiced. 

Fig. 2. Resection of the Enteron. 

Intestinal surgery is no more a pioneer matter and it behooves the surgeon to 
operate successfully. We will illustrate the technique of enteronic resection, 
as regards blood supply by the original figures (39), (45), (66), and (46). I 
dissected these specimens and Zan D. Klopper, the artist, sketched them from 
nature as models. I suggest especial attention to what I am terming '^vas in- 
testini terminale rectum'' or ''straight terminal vessel of the intestine'^ located 
along the enteronic border. The vessel is located between the mesen- 
teronic arch and the entronic border. The vessel measures from one-half to two 
inches and is of ample length to ligate or especially to clamp without compromis- 
ing the mesenteronic arch. It will be observed in these three figures (39), (45), 
(66), (46) that the ''vas intesttni tetvnitiale rectum'' or **straight terminal 
vessel of the intestine" Ls the least in length at the distal end of the ileum where 
the enteron receives the least quantity of blood of any intestinal segment. This 
minimum quantity of blood supply at the distal ileum accoimts for the destruc- 
tive ulceration in Peyer's patches in typhoid fever and tuberculosis. However. 
the ** straight terminal vessel of the intestine" is of ample length even at the 
distal Ileum for clamping or ligature without disturbing effectually the mesen- 
teronic arches except the short, strong *'ileo-colic arches" which are practically 
interpolations, separate from the mesenteronic arches. However^ by resections 
in both dog and man I found that even the distal end of the ilemn, the segment 
possessing the minimum vascularity of the entire enteron, heals more vigorously 
and efficiently than the colon. It, however, becomes amply evident (from the 
illustrations) that any segment of the distal enteron may be resected with ab- 
solute safety to the **ileo-colic circle"— the one constant mesenteronic arch 
that safely conducts ample blood for iliac nourishment. The **ileo-colic circle" 
is significant as it practically originates the arteria appendicularis. The opera- 
tor may make the clamping or ligating doubly sure for the safety of the mesen- 
teronic arches by liberating by a slight blunt dissection presenting ample length 
of the ** straight terminal vessel of the intestine." I suggest also that the 
** straight terminal vessel of the enteron" can be clamped with strong crushing 
clamps with greater safety to the mesenterial arches than by ligation. The 
crushing clamp should be allowed to remain in situ for a couple of minutes. 
The ** straight vessel" of the intestine requires a clamp only like the rami 
laterales uteri. By a study of the figures (39), (66), (45), (46), it will be 
evident that in enteronic resection lateral anastomosis will probably be more 
safe than circular enterorrhaphy on account of the greater certainty, of per- 
sistence of the '* straight vessel" than in the former operation, however, cir- 
cular enterorrhaphy will afford more liberal and immediate faecal current. The 
enteronic resection should be accomplished in absolutely healthy intestine 
though several feet of intestine be sacrificed because it insures more certain heal- 
ing (especially observe fig. (66) and perchance avoids thrombotic vessels and 
subsequent embolism. A glance at the figures (39), (45), (66), (46), will at 
once suggest that more of the enteron should be resected on the distal than on 
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PELVIC BRAIN OF AN ADULT. 

Fig. 86, Drawn from my owa dissection. A., pelvic biaiii- 
ganglionated pteius possessing a wide meshwork. Also the pelvi 
on the vagina, and the viac^ial sacral nerves {pelvic splanchnics) e 
v., vagina. B.. bladder. 0., oviduct. Ut., uterus. Ur„ ureter. R., i 
interiliac (left). P. R., plexus interiliacus (rigbt). N.. sacral ganglia 

to expose the pelvic brain. 9L.. last lumbar newe. I, II, III, IV, sacrsl nerves. B, coccyg- 
eal nerve. Observe that the greal vesical nerve (P) arises from a loop between the II and 
III sacral nerves. G. S., great sciatic nerve. 

The genital automatic ganglia controls tbe caliber of the utero-ovarian artery — the gen- 
ital "inosculation circle," which consists anatomatically of: (a), a vascular arc; (b), automatic 
peripheral ganglia; (c) peripheral viacus (genitals). 

Physiologic, the stimulation of the automatic genital ganglia dilates the genital "iooi- 
culation circle" initiating common visceral function (seDsation, secretion, abcorption, periitatji) 
and special function (ovulation, menstniatian, gestation). 

the proximal side of the mesentiTon to seetiiv vital vascularized tension. Ib fact, 
in dog shooting experiments I lost several dogs from bullets penetrating the 



junction of the mesenteron and enteron (i. e., destruction of the ** straight ves- 
sel") before I realized the fatal factor which I found at autopsy. The **vas 
intestini terminale rectum" had been severed by the bullet. In dog or man 
(it occurred to me in both) subsequent to lateral anastomosis or enterorrhaphy 
invagination may occur. This should be avoided by fixation sutures omental 
grafts. In the dog I avoided invagination by temporary suturing a 3-inch rub- 
ber tube in the intestinal lumen at the site of operation. In enteronic resec- 
tion I prefer circular enterorrhaphy for the most useful immediate and remote 
function. I first suture the intestinal ends together by a continuous running 
suture of linen thread on a milliner's needle which penetrates the 3 coats— 
serosa, muscular is, mucosa. 

Second, I used a Lembert suture which in form resembles a Matras suture. 
One can also use a partially continuous and interrupted suture. I finally fortify 
the sutures by omental grafts severed or unsevered. The enterorrhaphy is com- 
pleted in 10 to 15 minutes. Precaution should be exercised that the enteron 
is safely nourished on its mesenteronic border by the healthy **straight terminal 
enteronic vessel." In both dog and man circular enterorrhaphy has produced 
the best immediate and remote function as in lateral anastomosis there is first 
more or less obstruction to the intestinal contents. 

And later I have observed in dog that lateral enteronic anastomosis is ac- 
companied by accumulations of intestinal contents— hair, fibres, gravel, in- 
digestible material. It is my experience that in numerous dogs and consider- 
able clinical labors in hospitals that healing in the healthy enteron is re- 
markably certain. The enteron possesses a maximum blood supply and it is 
blood that heals. One should avoid passing sutures through mesenteric glands 
as the suture may infect the gland and the enteron is rich in glandular apparatus. 

3. Resection of the Colon. 

For resection of the colon as regards blood supply the reader's attention is 
directed to figures (39), (45), (46). At first view it would appear that the 
*U'as intestini terminale rectum'^ or '^straight terminal vessel of the intestine" 
(colon) is not applicable in colonic resection. This point is especially prominent 
along the right and left colon where the meso-colonic arches rest on the ventral 
surface of the colon (especially— fig. (45) — ). However, the ** straight terminal 
vessel of the intestine" is absolutely present and of sufficient length to clamp or 
ligate with safety to the meso-colic arches. Slight, blunt, dissection liberates 
it to ample length for the crushing clamp which is safer than ligation. In colonic 
resection it is more important to recognize the ** straight terminal vessel of the 
intestine" (colon) than it is in the resection of the enteron as the mesenteronic 
vascular arches are more limited in dimension, greater in number, more com- 
pact in anastomoses, more certain in collateral inosculation, and located at a 
^rreater distance from the enteron than those of the mesocolon. The mesocolic 
\ascular arches are characterized by magnitude, limitation of number, non- 
compact anastomosis, limited in collateral inosculation, and adjacent approach to 
the colon. The dimension of the meso-colic arches vary within extensive limits. 
The right colon, transverse with left colon and sigmoid differ in the vascular sup- 
ply (trunk, arch, straight tenninal vessel) sufficiently to demand study. The 
factor in the meso-colic blood supply which requires practical attention is 
the ** meso-colic arch." The lymph apparatus of the colon is atrophying from 
repeated septic processes and this factor enhances the safety of colic operation 
by limiting the transportation of infection. 

(A), Resection of the Right Colon. 

In resecting the right colon the meso-colic arch may not infrequently be found 
rictually resting against the internal lateral colonic border and on the ven- 

216 



tral surface (see figure (45) — ). The ** straight terminal vessel of the colon" 
may be liberated by blunt dissection with facility for clamping or ligation 
without jeopardizing the anastomozing meso-colic arch. In fat subjects matters 
may appear doubtful as to avoiding the **mesocolic arch/' however, by traction 
—forcing the colon and arch asunder and slight, blunt, dissection the clamping 
of the ** straight terminal vessel of the colon*' may be accomplished without com- 
promising, molesting the mesocolic arches. By the dissection of 65 subjects I 
found that in every single individual the ** vas intestini terminale rectum*' (colon) 
was ample in length to be clamped or ligated safely as regards to Riolan's 
or Haller's arch. By reference to the figures (39), (45), (46), it is evident 
that in each subject ample length is present in the **vas intestini terminale rec- 
tum" (colon) to become ligated or clamped with safety to Riolan's or Ilaller's 
arch. 

(B), Resection of the Transverse Colon. 

For this subject see figures (39), (45), (46). Note the * * Enterocolic cir- 
cle'* or Riolan-Ilaller's arch extending along the major length of the colon trans- 
versum and that the major segment of the transverse colon is nourished by the 
** straight terminal vessel of the colon" which emerges from this greatest arch 
of the body (20 inches in length) —arcus transversi coli, anastomotica maxima. 
Frequently arches of minor magnitude are located on the periphery of Riolan's 
or Ilaller's arch as may be uot^'d in this figure. In colonic resection as regards 
the blood supply the most important segment is the transverse colon where is 
located the Riolan-lleller's arch— anastomotica maxima— and its severance doubt- 
lessly would doom the i)atient to death from gangrene. However, I could in- 
ject the entire length of the intestine either through the arteria iiiesenterica proxi- 
mal or distal. If the * * entero-colic circle" Riolan-Ilaller arch be ligated the 
general intestinal circulation would continue but some localized point would be 
liable to gangrene. The **entero-colie circle" Kiolan-llaller \s arch is a contant 
structure, however, its dimensions— length and diameter— vary on account of 
the adjacent accessory arches of the arteria colica dextra and sinistra. 

(C), Resection of the Left Colon. 

The left colon extends from tht* splenic tiexure to the point where it turns 
rightwards i. e., at Schieft'erdecker's angle to pass ventral to the psoas muscle. 
It averages nine inches in length and possc^sses a mesocolon in perhaps 5% of 
subjects. Though the left colon is practically the beginning (the proximal end) 
of the faecal reservoir it Ls generally in an evacuated state. Since the left 
colon is practicially without a mesocolon difficulty arises in delivering any 
neoplastic mass. The left colon should be eleavt^d from the dorsal wall by forc- 
ing the left colon with the peritoneum and subperitoneal tissue medianward- 
This avoids rupture of colonic vessels. As regards the arrangement of the 
blood vessels fig. (45) j) resents a frec^uent occurrence. The left colic arch may 
lie ventral to tlie surface of the left colon, however, the ** straight vessel of the 
colon'' is exj)osed by slight blunt dissection and presents ample length for 
clamping without coni|)roniisin«r ihe rtiesocolic arches and intimately appn)aches 
the border of the left colon. Resection of the left colon for relief of colonic 
obstruction is ([uite fatal, pfrha|>s the trauma required and solid faecal masses 
j)re.sent to remove the neo-plastic mass accounts for many fatalities. If the 
n(H)pIasin in the left colon be advanced it would be safer to cleave and free the 
colon and its attached blood vessels deliver and fix it in the abdominal wound. 
Sul)se<iucntly, as oppt)rtunity presented, amputate the neoplasm leaving the 
two severed ends of the colon in the wound presenting the appearance of a 
doubh* barreled shoti:un. Later by aid of clamps the interrupted colonic lumen 
iiiiiilit l)e rt'stonnl. Jf 1 resect the left colon I perform circular colporrhaphy. 
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VESSELS OF THE THACTIiS UHINARIOS, CORROSION ANATOMY 

Fig. 87. This specimen presents quite faithfully the circulation of the kidney, calyces and 
pelvia. The two reuat vascular blades I present opi^ned like a book. The coiiosion 
the left kidney and the larger vascular Mlaie is the venCial one. The vasomotor 
accompanying Ibe unnaiy tract may he estimated by the fact that a iich pleziform network 
of nerves ensheath the arteries, the calyces, pelvis and ureter proper. When the renal vas- 
cular blades are shut like a book their thin edges come in contact, but do not anastomose. 
The edges of the vascular blades are what 1 tenn the exsanguinated renal zone of Hyrtl who 
discovered it in 1868, and we, at present, employ it for incising the kidaey to gam entrance 
to the intenor of the calyces and pelvis with rainimuoi hae motrhage. 

I introduce this illustration to present iite renal circulation as differing from th«t of tht 
tractus intestinslis. 

The lenal arteries are end arteries and the pheripheral ends of the arteiies of each r 
blade do not inosculate. 



It is preferable to latei'al colonic anastomosis. Circular colorhaphy does not ] 
hfal with the vigor and certainty of circular enteri^rrhaphy. The hlo*id sup- 
ply of the left eoloQ is not so rich as that of the enteron. 

(D) Resection of the Sigmoid Flexure. 
The sigmoid flexure is Ihe faecnl r^^ervoir. It extends from the point where 
the left mosocoion turns tranavesely to pass ventral tii the psoas {i. e., at Schief- 
fcrdecker's angle) to the proximal end of the rectum. Its length averaged ia 
700 persona] autopsies, IT^A inches in woman and 19^.' '° man. I have observed 
it 40 inches in leu^h (giant sigmoid) and again I have observed it six inches 
in length. Its mesnsiginoid averages 31A inches in length. The mesoeigmoid 
possesses over 80% o£ mesosigmoid adhesions due to trauma of the psoas muscle. 
It ia the most mobile intestinal segment. The mesosigmoid is the most powerful 
and strong of all intestinal mesenteries. In other words its mesenterii mem- 
brana propria or mesosigmoid proper contains the maximum quantity of fibrous 1 




tissue of any colonic segment. Since the sigmoid flexure is a faecal reservoir 
and its contained faeces— generally a solid column of desiccated faeces— offer 
especial dangers and diflBculties in resection which should be studied as regards 
the operation being performed in one or two tempos. Solid faeces— scybala- 
endanger the integrity of sutures during peristalsis— especially with limited 
blood to the walls. However, the less blood, the less peristalsis for it is blood 
that produces intestinal function (sensation, peristalsis, absorption and secre- 
tion). The chief diseases producing obstruction in the sigmoid are: Volvulus 
(60% of all intestinal volvulus) neoplasm, stricture, the giant sigmoid (enorm- 
ous dilatation of sigmoid— over 25 inches in length), sigmoid perforation (left 
iliac fossa abscess), sigmoiditis. 

The blood supply of the sigmoid is rich in trunks, arches and ** straight 
terminal sigmoid vessels.'' 

The mesosigmoid vascular trunk is the root of the arteria mesenterica dis- 
tal. It is from i/£> to 2 inches in length and of ample dimensions to conduct a 
vast volume of blood. 

The mesosigmoid arches resemble in number and form those of the ** ileocolic 
arches.'' The mesosigmoid vascular arches are solidlj' and compactly anasto- 
mosed po.ssessing a powerful circulation; The mesosigmoid arches vary in loca- 
tion, dimension and number (see figures (39), (45), (46) — ). All the subjects 
presented duplicate mesosigmoid arches, many presented triplicate arches, and 
some presented quadruplicate arches. 

The ** straight terminal vessel of the sigmoid" or **vas intestinii terminale 
rectum" possesses dimension and number midway between the ** straight term- 
inal vessel of the colon" and that of the enteron. The ** straight terminal ves- 
sel of the sigmoid" possesses a length from yo inches to 2 inches, amply suffi- 
cient for clamp or ligature without molesting the mesosigmoid arch. The 
** straight terminal vessel of the sigmoid" is difficult to liberate or to free by 
dissection because it is firmly imbedded in great (luantities of connective tissue. 
Also in 709c of adults t\w normal mesosigmoid is made much more difficult to 
dissect on account of the meso-sigmoiditis, i. e., a more or less quantity of con- 
nective tissue cicatrices is added or infiltrated in the mesosigmoid through in- 
flammation due to psoas trauma. In erne half the subjects the mesosigmoiditis 
wonderfully enhanced the difficulty of dissecting and exposing the **vas sig- 
moideae terminale rectum." The difficulty of dissecting the sigmoid vessels is 
increased toward the rectum. The rich maximum blood supply to the sigmoid 
furnishes ample reason why the sigmoid possesses minimum pathologj'. The 
sigmoid, with man's erect attitude, exist-s under the contiicting pathologic 
physiology of 80 Vi of mesosigmoiditis which compromises it physiology, func- 
tion (sensation, peristalsis, absorption, secretion) and anatomy, structure (gland, 
muscle, nerve, vessel, connective and elastic tissue). In sigmoid resection be- 
sides the difficulty of dissection the '* straight vessel" for clamp or ligature 
there are two other difficulties, fii-st the management in the faecal reservoir of 
the maximum, solid column of desiccated faeces and the management of the 
75% of adult mesosigmoiditis due to psoas trauma. The above 3 difficulties, 
viz.: (a), of exposing proper vessels for clamping; (b), the management of the 
maximum solid column of desiccated faeces and (c), the cicatrices of the mesosig- 
moiditis frequently forces the operator to choose multiple tempo operation for 
sigmoid resection. A suggestion may be offered in sigmoid surgery and that is 
firat to liberate, free, the sigmoid and mesosigmoid from its fixation by meso- 
sigmoiditis (in 70% of subjects). A liberated, free sigmoid may be inspected, 
palpated, ** straight vessels" clamped and surgical i)ro('edures performed on 
any of its segments. I prefer circular si^moidorrhaphy to lateral sigmoid anas- 
tomosis. This operation has been successful during the past decade in the 
clinics of Dr. Lucy Waite and myself, in i-esection of the sigmoid the operator 
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is favored by the general fact that the sigmoid possesses a minimum lymph 
apparatus. Through Aeons of ages the numerous septic insults have largely 
obliterated the lymph apparatus of the sigmoid— hence the immunity to infec- 
tion following sigmoid surgery. This explains the death records of colonic car- 
cinoma when numerous patients die before the glandular or lymphatic ap- 
paratus is effectually involved. In sigmoid surgery of woman especially where 
the sigmoid has been perforated by a pyosalpinx or ovarian abscess the sigmoid 
is almost constantly perforated a sufficient distance proximal to the rectum to 
permit delivery of the liberated sigmoid throughout the abdominal wound al- 
lowing ample space for manipulation and surgical procedures. 

4. Resection of the Ileocoecal Junction. 

During the dissection of 65 consecutive subjects to expose and illustrate the 
appendicular circulation I found in the ileo-colic angle several strong, short 
vascular arches formed by the combined anastomoses of the arteria ileo-coecalis 
dorsal and ventral. This anastomosis I designated as the *' ileo-colic arches" 
(see ileo-coecal region in figures (39), (45), (66), (46) — ). A very important 
fact may be noted in the ileo-colic region and that is the ** ileo-colic arches" 
emit terminal branches so that they may be ligated or clamped without effect- 
ually molesting the mesenteric arches. I found that the average number of 
**ileo-colic arches" for each individual was 6. Figure (39) possesses 7, fig. (45), 
possesses 8 and fig. (46) possesses 5 '* ileo-colic arches." The anastomoses be- 
tween the *' ileo-colic arches" and branches of the arteria colica dextra is limited 
in dimension and signification. The same statement may be claimed as regards 
the anastomosis of the ^* ileocolic arches" with the vasa intestini tenuis. The 
** ileocolic arches" are an interpolation of mesenteric arches which once 
nourished a maximimi herbivorous stomach, a second stomach— gastrium secun- 
dum (now the atrophying, dangerous treacherous appendix). The ** ileo-colic 
arches" are an ancient primordial vascular landmark, at present directly re- 
lated to the cecum. The appendicular vascular supply is the other remnant of 
the ** ileocolic arches." At prevsent the appendicular artery averages practically 
two arteries for each appendix and is of minimum dimensions. The ** ileocolic 
arches" are absolutely identical with the general ** mesenteric arches," for, the 
** ileocolic arches" emit the *' straight terminal vessel" exactly similar to the 
mesenteronic, mesocolic, and gastric arches. However, in resection of the ileo- 
coecal junction it is not practical to clamp the ** straight terminal vessel" of 
the ** ileocolic arches" as they are intimately related to the cecum and ileum 
and beside with the extirpation of the ileo-coecal junction the *' ileo-colic arches" 
have accomplished their utility. 

A significant matter exists, evident in the figures, that the ileocoecal junction 
may be extirpated without clamping or interrupting the ** ileo-colic circle." 
Interruption of the ** ileocolic circle'' by ligature would probably place in 
jeopardy of gangrene intestinal segments, however, the jeopardy would be less 
dangerous than interruption or ligation of the **entero-colic circle," or Riolan- 
Ilaller arch in the region of the transverse colon. 

General Directions. 

In intestinal obstruction with no palpable swelling or neoplasm as a guide 
the median abdominal incision is advisable. When the intestinal coils project 
through the incision it is well to manipulate them as little as possible. Rather 
search at once for the cecum as a landmark in order to proceed either proxi- 
malward or distalward on the intestinal tract for the site of obstruction. If the 
intestinal coils are excessively distended or especially of a dark color, indicat- 
ing vascular congestion, damage, it is wiser to make one or more intestinal in- 
cisions in the healthiest location on the distal side from the mesentery to evacu- 
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THE GENITAL "IWOSCULATIOH CIRCLE." 
(Utero-Oranian Artery). 
Fig. 88. t introduce this illustiation to demoDjtvle that a part of the peripheral vlacns of 
an "inosculation circle" may be extirpated leaving the "inosculation circle" in situ and func- 
tionating e. g. I can remove the endometrium (endonetrectomy) and part of the inyometnum 
(partial myometrectomy) and leave the genital "inosculation ciicle" in situ and function- 
ating. The line 7 indicatea its direction of incision. Subsequent to endometrectamy and partial 
lUTOmetTectomy menstruation and gestation ceases, however, ovulation coDIinuei. By tbi.i 
method of operating, some functions may be suppressed while others may be preserved. 

ate the gas and fluid. If the incision he in the enteroii nut only the gas but thi^ 
finid contents may be evacuated through a finger sized rubber tube. 

Evacuation assists in locating the obstruction site without undue trauma. 
It gains space for manipulatton and it indiciiti-s whether it would he wise to 
make a new abdominal incision over the Incali'd obstruction. If tlie obstruc- 
tion be in the colon with large faecal acciuunlation and distension exist the 
colon should be incised and a half inch rubber tube inserted whence by in- 
jecting fluids aod drawing one coil after another over the mouth of llie rubber 
tabe large quantities of faeea! Huid may be evacuated. 

My clinical labors and autopsies indicate that symptoms of obstruction of 
carcinoma palpably exist especially in the colon some time before marked 
glandular inva.sion. 

Conclusions as Kegards the Tractus Vasculaiii iu Intestinal RcBection. 
The plan of the blood supply of the tractui mtwtiDalis consists of: (IJ. a 
vascwlar trvnk; (2). a vascular arch: (:ii. slraiffilt ttrmimil vvgscl. 
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